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Equine encephalomyelitis, formerly believed to be a disease 
of horses, as the name implies, is now recognized in man. The 
causative agent, a filterable virus, has been definitely established 
and five distinct types of virus are now recognized. Two of the 
types are present in the United States, the eastern and more 
virulent type, and the western milder type. The disease can be 
transmitted experimentally by several species of mosquitoes and 
other blood-sucking arthropods, and since some of these have 
been found infected in nature, the role of insect transmission 
has now been definitely established. However, search for a host 
reservoir continues, and at the present time, there is strong 
evidence to suggest that birds, or their ectoparasites, may play 
an important role in propagating the virus. 


Disease In Horses 


The etiology of equine encephalomyelitis was not discovered 
until 1930, but the disease, no doubt, had heen common in the 
United States for years before that time. Many of the severe 
outbreaks which were formerly diagnosed as forage poisoning, 
botulism, or blind staggers, such as the Kansas horse plague in 
1912, in which 30,000 horses and mules died, were evidently due 
to the same disease. 

In 1930, the disease occurred epizootically among horses and 
mules in the San Joaquin Valley of California, and Meyer* was 
successful in establishing its etiology by isolating the virus from 
the brain of a horse. Since then, the disease has spread rapidly 

*From the Division of Laboratories, Louisiana State Department of 
Health, (Central Laboratory), New Orleans, La 
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eastward and statistical data accumulated by the U. S. Bureau 
of Animal Industry from 1935 to date, shows that the disease 
has been reported since then from every state except Pennsy! 
vania, Tennessee, and West Virginia. In 1933, an acute fulmi 
nating type of the disease, with a case fatality rate twice as 
great, occurred along the Atlantic Coast which led laboratory 
workers to suspect that they were dealing with a different type 
of virus. Strains of virus isolated from these cases were studied 
and found to be immunologically different from those previously 
isolated in the West,”* and in order to differentiate the types, 
they are now referred to as “eastern” and “western” types of 
virus. 

According to the reports of the U. S. Bureau of Anima! Indus 
try,* > the eastern type virus has now been identified in 15 states, 
the western in 19 states, while in 14 states, the disease has been 
reported, but, as yet, the specific type of virus has not been 
identified. (Table I). 


TABLE 1. 
Types of equine encephalomyelitis virus found in the United States, 1930—1947, 


States from Which 
States from Which | the Disease Has Not 
the Type Virus Has Been Reported Since 
Not Been Identified 1935 


States from Which 
Western Type Virus | 
Has Been Isolated 


States from Which | 
Eastern Type Virus 
Has Been Isolated 


Alabama Alabama Arkansas Pennsylvania 
Arizona Connecticut Indiana Tennessee 
California Delaware Maine West Virginia 
Colorado Florida Mississippi 

Idaho Georgia New Hampshire 

Illinois Louisiana New Mexico 

Iowa Maryland New York 

Kansas Michigan Ohio 

Kentucky Massachusetts Oklahoma 

Minnesota New Jersey Oregon 

Michigan Missouri Rhode Island 

Montana North Carolina Vermont 

Nebraska South Carolina Wisconsin 

Nevada Texas Wyoming 

North Dakota Virginia 


South Dakota 
Texas 

Utah 
Washington 


Until 1939, the Appalachian chain of mountains was believed 
to form a boundary line separating the eastern and western 
types. However, the isolation of the eastern type virus, since 
1940 in most of the states along the Gulf of Mexico, and in 
Michigan, and Missouri denotes that there is no definite line of 
demarcation Shahan and Giltner® believe that the present dis- 
tribution of the two types of virus may be represented in (Fig. 
1), although they state that further samples might reveal an 
entirely different picture. 
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Equine encephalomyelitis, in Louisiana, has been known to 
exist since 1938, but it was not until 1944,° that the virus was 
recovered from horses. This proved to be of the eastern type. 
The western virus is also believed to be present in the state, 
but so far, it has not been isolated. Fig. 2 shows the incidence, 
attack, and mortality rates of the disease in horses, as well as 
the proportion of cases and deaths to the number of horses and 
mules in the affected area in Louisiana from 1938-1947. 

Although sizeable outbreaks of the disease occurred in 1938, 
1941, and 1944, it will be noted that during 1947, the number of 
cases exceeded, by far, the total number of cases in all previous 
years. 

During the summer of 1947, an epizootic of equine encephalo- 
myelitis occurred in southwest Louisiana. Between June 13, and 
November 22, 3,813 horses and mules were reported to have con- 
tra. ted the disease. It is estimated that possibly over 5,000 ani- 
mals were afflicted, as many cases are not brought to the atten 
tion of veterinarians, and carcasses are destroyed before reaching 
the rendering plant. The disease was of the acute, fulminating 
type, most of the animals dying 24 to 48 hours after onset of 
illness. Only a few recoveries were reported, as the mortality 
rate was 91 per cent. 

Geographically, the disease began in Iberia Parish and trav- 
eled westward to Calcasieu Parish, then across the Sabine River 
to Orange, Texas, and northwest to De Soto Parish. (Fig. 3). 
Some cases were also reported from parishes east of Iberia, but 
the greatest number of cases seemed to be concentrated in the 
southwestern part of the state. 732 cases were reported from 
Texas. 

The virus of eastern equine encephalomyelitis was recovered 
from brains of several horses dying in the outbreak. Neutraliz 
ing antibodies were found in the sera of four horses recovering 
from the disease, as well as from sera of one chicken, one goose 
and two cows in the affected area.’ It was thus definitely estab- 
lished that the disease in horses was due to the eastern type virus. 

The report of the Bureau of Animal Industry* for 1947 is not 
yet completed, but approximate figures indicate that 8,500 cases 
were reported from 38 states. Of these. 4,827 were reported from 
10 states in which the eastern type virus was either isolated or 
was probably responsible for the outbreak. This means that 79% 
of all cases in the United States during 1947, possibly due to the 
eastern strain, occurred in Louisiana. 


Disease in Humans 
Meyer® in 1932, suggested the possibility of humans contract- 
ing the equine disease when three men developed encephalitis 
while working among horses suffering from the disease. How- 
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PROBABLE DISTRIBUTION OF WESTERN AND EASTERN TYPES OF EQUINE 
ENCEPHALOMYELITIS VIRUS UP TO 1945 Fi6é.1 


OSE ASE NOT REPORTED 
wESTERN TYPE 

EASTER 
GHB western anc 


FiG2 
YEAR 1938 1959 1940 1961 1942 1987 
25. “ad 
= 
wae 
\(shown—) 2800 —+ 
| 1800) _ 
($43). — 
j GEOGRAPHIC DISTRISUTION OF HUMAN 
AND EQUINE CASES OF EQUINE 
i : ENCEPHALOMYELITIS” iN LOUISIANA 
j - 1947 
my 
WUMAN CASES. @ 
CQuin€ Cases 
100 on over... 
25 ro 100...» 
25 on . 


LOUISIANA STATE DEPARTMENT OF HEALTH 
DIVISION OF LABORATORIES 


| 
| 
— 
-— — 


EQUINE ENCEPHALOMYELITIS 121 


ever, he was unable to isolate the virus or to demonstrate neu- 
tralizing antibodies. In 1938, Fothergill and his coworkers,’ and 
Webster and Wright," proved that man is susceptible to the 
equine virus by isolating the eastern type from fatal cases dur- 
ing an outbreak which occurred in Massachusetts. The same 
year Howitt” isolated the western type from a case in a child. 
This definitely established the existence of a new infectious 
disease in man caused by two immunologically different types 
ot virus. 

Since then, many cases in humans due to the western type 
virus have been reported. In 1941, a severe outbreak occurred 
in the United States and Canada, in which over 3,000 human 
cases were reported, resulting in approximately three hundred 
deaths.** ** Other outbreaks of considerable size have occurred 
in California, especially in Kern County and the San Joaquin 
Valley, in the Yakima Valley of Washington, in Minnesota, 
North Dakota, South Dakota, and Nebraska. 

Up to 1947, the only known outbreak of encephalitis in man 
due to the eastern type virus was that reported by Feemster™ 
in Massachusetts during 1938. Besides this outbreak, the only 
other human cases reported due to the eastern strain were three 
in Texas,’* ** and one in Louisiana in 1946."* 

Coincident with the outbreak of equine encephalomyelitis in 
horses in Louisiana during 1947, human cases suspected of hav- 
ing the disease were reported. The Louisiana State Department 
of Health immediately realized that it was dealing with a major 
public health problem. The United States Public Health Service 
was notified of the outbreak and a so-called “encephalomye- 
litis team” was sent to aid in the investigation. Physicians and 
hospital attendants were requested to cooperate in the prompt 
reporting of suspicious cases. A study of all suspicious cases, 
epidemiological aspects, possible mode of transmission, and lab- 
oratory examinations were conducted with the hope of increas- 
ing our information concerning equine encephalomyelitis. 

In Louisiana during 1947, 32 cases of illness, suspected to 
be due to the equine virus have been studied. Ten of the cases 
were definitely diagnosed as eastern type equine encephalomye- 
litis; 2 by the isolation of the virus from the brain, 5 by the 
presence of neutralizing antibodies in the blood, 3 by pathogno- 
monic lesions in the brain tissue. In one of the cases showing 
presence of neutralizing antibodies, the complement fixation test 
was also positive. Six of the remainder of the cases were highly 
suggestive, but insufficient material or evidence for etiologic 
diagnosis was unobtainable, while the other 16 later proved to 
be due to other diseases. 

The virus isolation and neutralizing antibody tests were per- 
formed in the U.S.P.H.S. Virus Laboratory at Montgomery, 
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Alabama, and the Complement Fixation tests at the Hooper 
Foundation Center, California. 

Fortunately, the morbidity rate of the disease in humans dur 
ing the outbreak which occurred in Louisiana was very low, as 
the mortality rate was 70%. The disease was of the acute, ful 
minating type, most of the patients dying from two to ten days 
after onset of the disease. Children seemed to be particularly 
susceptible to the disease, as all of the cases, except one, were in 
children. 70% of the cases occurred in children under ten years 
of age and 40% under five years. There was no striking differ- 
ence in the sex distribution of the cases, 6 occurring in males, 
and 4 in females. 

Multiple cases in families, indicating possible contact infection, 
have not previously been reported. During the outbreak in 
Louisiana, two children in the same family contracted the dis 
ease and died. The equine virus was isolated from the brain of 
one of the children. Although virus isolation from the brain of 
the other child was unsuccessful, the blood serum showed neu- 
tralizing antibodies and microscopic pathology showed evidence 
of the disease. Of further epidemiological significance is the fact 
that two of the contacts in the same household showed neutral 
izing antibodies in their sera for the eastern type virus. 

Fig. 3 represents the geographical distribution of human and 
equine cases in Louisiana during 1947. It will be noted that all 
of the human cases occurred in the area where the equine disease 
was most prevalent. Most of the cases occurred along the coastal 
area where numerous bayous and small lakes are present; in 
this section the land is particularly low, swampy, and poorly 
drained. Mosquitoes were quite prevalent and field study of 
homes from which the human cases were reported showed that 
many were unscreened or poorly screened. 

The seasonal prevalence late summer and autumn, so far, 
seems to agree with that found in both the eastern and western 
types of the disease. The first proven case was reported on 
September 8, 1947, and the last on October 23, 1947; 6 cases 
occurring in September, and 4 in October. However, since Janu 
ary 1, 1948, nine cases suspected of having the disease have been 
reported. Two of these proved fatal, but, as yet, no virus has 
been isolated, and none showed neutralizing antibodies. Epi 
demiological studies of these suspected cases are being made 
by the Louisiana State Department of Health. Unfortunately, 
due to severe cold weather this year, too few mosquitoes, insects, 
or other arthropods could be found for virus isolation study. 

Clinically, equine encephalomyelitis cannot be diagnosed from 
other encephalitides of virus origin or from those due to bacteria, 
protozoa, chemical agents or post infections. Diagnosis of the 
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disease is wholly dependent upon the laboratory, and, unfor- 
tunately, the routine tests, such as blood counts, chemistry, 
spinal fluid examination, are of little diagnostic value. Conse- 
quently, unless the laboratory is equipped and has trained per- 
sonnel for virus study, there is a possibility that cases of equine 
encephalomyelitis may occur more often than suspected, and 
the etiologic diagnosis never established. Even though facilities 
for laboratory examination may not be available in your own 
laboratory, technologists can easily be instructed in proper col- 
lection of the material for virus study. Most state laboratories 
have facilities for these examinations and arrangements can 
usually be made to have the material shipped to them. 

Three laboratory methods of diagnosis pertinent to technolo- 
gists are (1) isolation of the virus from brain, blood or spinal 
fluid, (2) demonstration of neutralizing antibodies in the blood, 
and (3) complement fixation test. 

Although the virus has been isolated from the blood or 
spinal fluid, experiments show that it is only present in the 
very early stages of the disease. After a very short time the 
virus becomes bound to the central nervous system, and disap- 
pears from the circulation. If death does occur within a few days 
after onset of illness, the virus usually can be isolated from the 
brain tissue. However, if the patient lingers, the virus seems to 
burn itself out, and recovery is unsuccessful. For virus isola- 
tion, part of the brain tissue should be placed in a sterile con- 
tainer and frozen immediately and part in a buffered-glycerol 
solution and both delivered to the laboratory as soon as possible. 

As soon as a patient is suspected of having the disease, 10 cc 
of blood should be collected and examined for presence of neu- 
tralizing antibodies. Other samples should be collected at weekly 
intervals, as a rising titer of neutralizing antibodies is indicative 
of the disease. 

Complement fixation test is also of value in making a diag- 
nosis. So far, antigens for the performance of these tests cannot 
be obtained commercially and consequently, the test is not used 
routinely. However, because of the adaptability of complement 
fixation test for mass examination, it seems that more effort 
should be exerted in preparing such antigens. 


Mode of Transmission 

Since 1930, when the causative agent of equine encephalomye- 
litis was established, extensive epidemiological and laboratory 
studies have been carried on to determine its mode of trans- 
mission. The prevalence of the disease during the insect season, 
especially among animals pasturing adjacent to low, marshy 
areas, suggested the possibility of blood-sucking vectors, par- 
ticularly mosquitoes. 
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As early as 1933, Kelser’® was able to prove experimentally 
that infected Aedes aegypti could transmit the western type 
virus from guinea pig, to guinea pig, and to horses. Since then, 
at least ten other species of Aedes, and other species of mos- 
quitoes, have been found capable of transmiting one or more 
types of equine encephalomyelitis. Of more epidemiological sig- 
nificance was the isolation by Hammon and associates*® of five 
strains of western encephalomyelitis virus from Culex tarsalis 
collected in nature in the Yakima Valley during an epizootic of 
the disease. The virus has since been repeatedly isolated in this, 
and several other species of mosquitoes, and since the disease 
can be transmitted to experimental anima!s '; tne bite of the 
same species of mosquitoes, the role of mosquito transmission is 
unquestionably established. 

Admitting this, the question now arises as to how the virus 
is carried over from season to season. To date, no infected 
hibernating mosquitoes have been found, transovarian infection 
has not been demonstrated, and the virus has been found to be 
present in the blood of mammals and birds for only a few days. 
Since both the eastern and western type virus has been re- 
covered from naturally infected domestic and wild birds, and 
serum tests have shown neutralizing antibodies, it has been 
suggested that possibly birds may become infected and serve 
as the transient or true reservoir for mosquito infection. 

The western type virus has also been isolated by Sulkin* 
from chicken mites (Dermanyssus gallinae), by Reeves and 
associates™ from wild bird mites (Liponyssus sylviarum), and 
by Sulkin and Izumi** from tropical fowl mites (Liponyssus 
bursa). From these findings, it is apparent that other blood- 
sucking arthropods, besides mosquitoes, may play an important 
part in transmission of the virus of equine encephalomyelitis. 
So far, most of these findings, have been inconsistent and until 
further studies are made, no conclusions can be drawn. It has 
been suggested that the particular species of the insect vectors 
and host reservoirs of the two viruses may vary or even vary 
from area to area. However, it is strongly felt that because of 
the similarities of the two diseases, the mode of transmission of 
one will certainly simulate the other. 


Control of Disease 


Complete control of the disease cannot be accomplished until 
the host reservoir of the virus is definitely established. The 
incidence of the disease, can, however, be reduced by the con- 
trol of the disease in animals, and by anti-mosquito measures. 
Since horses and mules are proven temporary reservoirs of the 
virus, control of the disease in these animals should be attempted 
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on a wide scale basis. Effective protection against equine en- 
cephalomyelitis in these animals can be accomplished by yearly 
vaccination with vaccine. Anti-mosquito measures should be 
instituted by proper screening of houses, by active larviciding 
campaigns, by destroying all possible breeding grounds, and 
protecting man, especially children, from the bite of mosquitoes. 


Summary 

Since the responsibility of final diagnosis of equine encepha- 
lomyelitis rests upon the laboratory, it seemed important that 
the severe outbreak which occurred in Louisiana due to the 
eastern strain of virus be called to your attention. The virus is 
known to be widespread in distribution, and there is a strong 
possibility that cases of the disease occur more often than sus- 
pected. Knowledge of the existence of the disease in man, and 
laboratory methods of diagnosis on the part of the alert tech- 
nologist, may assist greatly in further study and control of 
equine encephalomyelitis. Review of some of the aspects of the 
disease in horses and man, its diagnosis, mode of transmission, 
and control, were presented to emphasize the importance, from 
a public health standpoint, of the possibility of a disease so 
virulent in character and common in animals becoming wide- 
spread in man. 
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A SIMPLE METHOD OF STAINING 
URINARY SEDIMENT 


Preliminary Report 
By ROSANNE JAEKELS, M.T. (ASCP) 

1159 E. Meta St., Ventura, Cal 
Grateful acknowledgement to Opal Kelley, M.T. (ASCP), for help in obtaining 

the specimens for this report 

There is a need for the preservation of unusual urinary sedi- 

ments in teaching hospitals. A simple method, using common 
laboratory reagents, which has been found to be satisfactory 
for casts and cellular elements, is described below. 

Materials and Method: 

1. Preparation of glassware: Centrifuge tubes, new slides and 
cover slips (#1) are soaked in cleaning solution, washed in 
running water and distilled water, rinsed in 95% alcohol, and 
dried with a lintless towel. 

2. Preparation of specimen: Fresh urine is centrifuged 10 min 
utes. The supernatant fluid is decanted. The sediment is mixed. 
One drop is transferred to a clean slide and covered with a 
clean cover slip. 

3. Preliminary examination: The wet smear is examined micro- 
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scopically for the presence of pathologic structures. The cover 

slip is pushed off the slide, leaving a smooth, thin film of 

sediment, which is dried in air on a flat surface. 

4. Fixation: The slide is placed in absolute methyl alcohol for 
5 to 10 minutes. The slide is removed and dried 1n air. 

. Staining: The fixed sediment is stained 15 to 30 minutes in 
freshly diluted Giemsa Stain (1 drop stock Giemsa per cc. 
neutral distilled water). The stained film is washed gently 
with distilled water and drained dry. 

6. Mounting: One drop of mounting reagent, diluted slightly 
with xylol, is applied to the specimen. A clean cover slip is 
pressed over the mounting reagent, taking care to eliminate 
any air bubbles. The preparation is placed on a level warm 
plate to dry. 

Results : 

By this method, blood and epithelial cells are differentially 
stained, casts appear as faintly defined, delicate structures of a 
pale lavender to pink hue, inclusions such as granules and cells 
stained deeply. Crystals of most varieties and mucous shreds are 
lost. 

1. Appearance of cells: 

a. RBC: Buff colored as in blood smears. 

b. WBC: Granular and lymphoctic cells are easily differen- 

tiated, as in blood smears. 

c. Epithelial cells: Nuclei stained deep purple, cytoplasm 

mottled blue-gray to bluish tinge. Cell membrane well defined. 

2. Appearance of casts: 

a. Hyaline: Clear, shadowy pink to lavender. Convoluted hya- 

line casts are easily distinguished by dark twisted shadows. 

b. Granular: Hyaline coloring with gray or purple-gray gran- 

ules, usually of fairly unform size. 

c. Cellular: Hyaline coloring, seen only where cells do not 

fill the cast. Cells stain characteristically. 

d. Waxy: Typical wrinkled or broken surface, stained a pasty 

pink- to blue-gray. 

3. Appearance of bacteria: Stained blue. The usual patterns and 
morphology are no more disturbed than in any fixation process 
commonly employed. 

Comparison of Wet Smears and Stained Preparations: 

When specimens are carefully smeared and fixed, it will be noted 
that the proportion of various structures will be fairly constant 
in wet and stained preparations done at the same time. Fixation 
will not alter the cells and casts to any appreciable degree. Esti- 
mation of bacteria present in proportion to other structures is 
facilitated with the stained preparation. If all structures do not 
appear as indicated by the wet smear, the sediment may be 
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washed and recentrifuged in one percent gelatin in saline, the 
supernatant decanted, and one drop of this sediment prepared 
as described above. 

Summary and Conclusions: 

By means of simple technics, permanent mountings of urinary 
sediments have been prepared. The usual structures, as well as 
those common to urine pathology, have been. made clear for 
study and diagnosis. Permanent preparations of pathological 
urinary sediments will be of value in training student physicians 
and medical technologists when adequate tresh specimens are 
not available. 


LIVER FUNCTION IN CHRONIC ALCOHOLIC 
PATIENTS. A STUDY OF 300 CONSECUTIVE 
ADMISSIONS* 

MARJORIE H. MOSS, B.A., M.T. (ASCP), Shadel Sanitarium, Inc 
Seattle, Wash. 

The following study was undertaken for three reasons: (1) 
since a majority of patients suffering from chronic alcoholism 
have been shown to exhibit varying degrees of liver dysfunction, 
investigation among a group of such patients yields a high per- 
centage of abnormal material, (2) this institution, which treats 
chronic alcoholism only, admits over 700 patients each year and 
thus affords abundant clinical material for study, (3) in view 
of the widespread disturbances in hepatic function among alco- 
holics it was decided to ascertain, if possible, whether some 
particular pattern of multiple liver function tests might be 
characteristic of the hepatic pathology accompanying this disease 


Clinical Material 


All patients reported in this study were admitted consecu 
tively between the dates of September 15, 1947, and March 15, 
1948, for the treatment of chronic alcoholism. Two hundred sixty 
five men and thirty-five women are included in the study. The 
ages varied from 24 to 69 with an average of 42.8 years. All 
patients were in fair physical condition except for 15 who were 
admitted with delirium tremens or subsequently developed de- 
lirium. Two patients were found to have active pulmonary tuber- 
culosis. Aside from these two cases no chronic diseases were 
found to exist coincidentally with the chronic alcoholism. The 
patients in this study were from the middle and upper classes of 
society. None were of the deteriorated or destitute type usually 
seen in the alcoholic ward of charity hospitals. This factor to 
gether with the younger average age should be borne in mind 
in interpreting the following data, as there will be considerable 
discrepancy shown between our results and those reported by 
others working in County or State hospitals. 

*Read before ASTM Convention, St. Paul, June, 1948. 
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Method 
Within 48 hours of admission the following liver function tests 
were done: 
1. One minute and total serum bilirubin (Evelyn and Malloy 
as modified by Watson) 
2.Serum Cholesterol and Cholesterol esters (Sperry-Schon- 


heim) 

3. Total serum protein and Albumin/Globulin ratio (Green- 
berg) 

4. Prothrombin time (Quick) 

5. Alkaline phosphatase (Fiske, Subbarow and Bodansky) 

6. Cephalin-cholesterol flocculation (Hanger as modified by 
Neefe) 

7.Thymol turbidity (MacLagan) and thymol flocculation 
(Neefe) 


8. Urinary urobilinogen, 24 hour quantitative (Watson) 

9. Bromsulphalein retention (Rosenthal) 

10. Hippuric acid synthesis (intravenous) 

11. Galactose tolerance (oral) 

Values for total serum protein and the albumin-globulin ratio 
were obtained independently. Any determination was repeated 
if the sum of the albumin and globulin fractions did not approxi- 
mate the total protein value. 

The thymol reagent was adjusted to a pH of 7.8 consistently. 
Bromsulphalein tests were done, using a dose of 5 mg. per kilo- 
gram of weight. The degre of retention was read at the end 
of 45 minutes. In jaundiced patients a compensating blank was 
used in an attempt to offset the color of the serum. 

In order to check the veracity of our procedures, each test was 
run on 10 presumably normal individuals with the results shown 
in Table 1. By our methods, 20% of the total bilirubin and 
bromsulphalein determinations were found to be above the gen- 
erally accepted upper limit of normal. Control No. 6 was a heal- 
thy young man who had suffered acute hepatitis two years pre- 
viously. Control No. 7 was an elderly obese female who might 
well have had unrecognized mild liver disease. 

An additional control was afforded in the case of one patient 
who was admitted with approximately normal liver function. 
Two weeks later he developed acute hepatitis and the studies 
were repeated. Table 2 indicates that all tests became abnormal 
following the onset of hepatitis except for depression of the 
cholesterol esters to a pathological degree. 

Results 
The results of study in each patient were summarized and 


the degree of liver function disturbance for the individual was 
classified according to the following scheme: 
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TABLE 1. 


Showing the range in values for the various tests as run on presumably 
normal individual's. 


CASE NUMBER OF CONTROL 


Normal Values 1 2 3 a 5 6 7 s 9 10 


Bilirubin 1 minute 
0.2 mg. or less 0.15 0.15 0.12 0.15 0.12 0.15 0.15 0.12 0.15 0.15 


Bilirubin total 
0.2-0.8 mg. 0.35 | 0.35 | 0.60 | 0.65 | 0.65 | 1.25 | 0.95 | 0.30 0.35 | 0.60 


Cholesterol total 
140-200 meg. 240 175 260 240 175 205 215 205 205 240 


Cholesterol esters 
60-70 per cent 71% | 72% | 75% | 76% | 74% | 75% | 68% | 70% | 68% | 71% 
Protein total 
6.0-7.5 gms. 7.0 6.8 7.0 6.6 8.0 8.0 7.4 6.6 6.6 6.8 


Serum Albumin 
4.0-5.5 gms 4.1 4.6 4.6 4.7 4.6 4.8 4.3 4.7 4.4 4.2 


Serum Globulin 
2.0-2.5 gms. 3.0 2.1 2.1 2.0 3.1 2.8 2.4 1.6 2.0 2.4 
Prothrombin time 
90-100 per cent 93% |100% | 98% | 97% | 91% | 94% | 87% | 94% | 24% | 91% 


Alkaline Phosphatase 

1.5-4.0 units 3.3 3.9 1.9 2.9 2.0 2.6 4.2 1.5 3.3 2.7 
Cephalin Flocculation 

24 hours + 0 0 0 0 0 0 0 0 0 0 
Cephalin Flocculation 

48 hours ++ 0 0 0 0 0 0 0 0 0 0 


Thymol Turbidity 
4 units or less 2.0 1.0 2.0 1.5 1.5 1.0 1.5 


to 


Thymol Flocculation 
+or ++ 0 + + 0 : 0 0 0 0 0 
Urinary Urobilinogen 
0.3.0 mg. 0.2 1.4 2.4 1.4 1.8 1.5 1.7 0.6 0.9 O08 
Bromsulphalein re- 
tention less than 5 1.5 3.0 4.5 1.0 8.0 1.5 4.0 3.5 0.0 6.0 
per cent 


Hippuric Acid syn- 
thesis 1 gm or more Normal controls not run 


Galactose tolerance 
3 gm. or less Normal controls not run 


Note: Abnormals in bold faced type 


0 No abnormality of any test (except prothrombin) 
+ Minor abnormality of one test only 
+ Minor abnormality of two or more tests 
+--+ Minor abnormality of one or more tests but with 
one test markedly abnormal 
+ -+-+ Marked abnormality of two or more tests 
+-+-+-+ Marked abnormality of two or more tests and with 
clinical jaundice in addition 
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TABLE 2. 


Showing the sensitivity of the tests used when repeated on a patient developing 
acute hepatitis. 


On Admission Acute Hepatitis 

TEST 2-3-48 3-2- 
1” Bilirubin 0.175 mg. 4.85 mg. 
Total Bilirubin 0.65 mg. 9.60 mg. 
Cholesterol 200 mg. 205 mg. 
Cholesterol (esters 67% 67% 
Protein (total) 6.83 gm 7.0 gm. 
Albumin 3.5 gm. 3.2 gm. 
Globulin 2.9 gm. 3.4 gm. 
Alkaline Phosphatase 3.6 units 11.4 units 
Cephalin Flocculation (24 hour 0 +++ 
Cephalin Flocculation (48 hour 0 +++4+ 
Thymol Turbidity 1.0 units 5.0 units 
Thymol Flocculation 0 0 
Urinary Urobilinogen 0.38 mg. 17.69 mg. 
Bromsulphalein Ne 43% 
Hippuric Acid 1.09 gm. 0.38 gm. 
Galactose Tolerance 0.58 gm. 3.64 gm. 


Table 3 indicates that 29 (9.69%) of this series were free from 
any laboratory evidence of liver dysfunction (classified as 0). 
Forty-nine (16.3%) showed equivocal laboratory evidence of 
minor degrees of liver dysfunction (classified as +). One hun- 
dred-sixty (53.5%) showed definite evidence of mild liver dys- 
function (classified as +-). Fifty two (17.3%) showed definite 
disturbance of liver function of clinical significance (classified as 
++). Six (2.0%) showed evidence of severe disturbance of 
liver function (classified as + + -+), and only 4 (1.3%) pre- 
sented evidence of severe liver dysfunction plus clinical jaundice 
(classified as + +-+-). 

Table 4 shows the number of tests done on each patient, classi- 
fied according to the degree of liver dysfunction indicated as a 
result of the tests. Urobilinogen determinations and galactose 
tolerance tests could not be run on several patients incontinent 
of urine. Since determination of serum protein and albumin 
globulin ratios was found to be uniformly normal in the first 150 
patients, investigation of these values was subsequently dis- 
continued except in cases with severe liver dysfunction or edema. 
Prothrombin determinations were discontinued because of the 


TABLE 3. 


Showing the number and per cent of patients in the series with varying degrees 
of liver dysfunction. 


Degree of Liver Damage No. of Cases Percent of Series 
0 29 9.6% 
+ 49 16.3% 
+ 160 53.3% 
52 17.3% 
6 2.0% 
4 1.3% 
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number of cases in which this test proved to be the sole ab- 
normality. Following discontinuance of protein and prothrombin 
determinations sufficient time became available to add studies of 
alkaline phosphatase and hippuric acid synthesis to the routine 
procedures. 

When the various liver function tests are examined to de 
termine which is the most sensitive it is seen (Table 5) that the 
test most consistently positive is the bromsulphalein retention 
Among the patients with equivocal evidence of liver damage 
35% showed minor degrees of bromsulphalein retention; 75% 
of those classified as having mild liver dysfunction (+ group) 
were characterized by abnormal bromsulphalein retention; 88% 
of the two plus group and all of the 3 and 4 plus groups had a 
high degree of bromsulphalein retention. 

Estimation of the total serum bilirubin appears to be the next 
most sensitive indicator of liver dysfunction in this study as it 
is seen that 33% of those with equivocal evidence of liver dam- 
age were so classified because of the 30 minute bilirubin values 
above normal ; 62% of the one plus group were so characterized; 
73% of the two plus group were shown to have elevated total 


TABLE 4. 
Showing the number of tests run in each classification of disturbed liver function. 
Classification of Liver Dysfunction 0 + + ++ | ++4+/4+ H + Total 
Number of Patients a 29 49 160 52 6 4 300 
Bilirubin 1 minute ~ 39 49 160° 52 6 4 300 
Bilirubin total _ - 29 49 160 52 6 4 300 
Cholesterol total 29 49° 160 52 6 4 300 
Cholesterol esters s 29 49 160 52 6 4 300 
Protein total “oa 12 26 82 30 l 3 154 
Serum Albumin : 12 26 ; 82 30 1 3 154 
Serum Globulin 12 26 82 30 | 3 154 
Prothrombin time 7 ‘15 60 29 5 1 117 
Alkaline Phosphatase 22 36 100 28 $ 4 192 
Cephalin Flocculation 24 hours 29 49 160 52 6 4 300 
Cephalin Flocculation 48 hours 29 : 49 160 52 6 4 300 
Thymol turbidity _ 29 49 | 160 52 6 4 300 
Thymol Flocculation 29 | 49 | 160| 52 6 4 | 300 
Urinary Urobilinogen 29 | 49 | 160| 52 | 6 | 3 | 299 
Bromsulphalein retention 29 49 160 52 6 4 300 
Hippuric acid aynthesis 17 24 77 21 5 2 146 


Galactose tolerance 29 49 160 52 5 3 298 
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bilirubin levels. Surprising only 67% of the three plus group 
had abnormally high total bilirubin values. All the patients with 
jaundice naturally presented this positive finding. In view of 
the low percentage of positive total bilirubin determinations in 
the three plus group it might be suggested that this test is of 
greater value in detecting minor degrees of liver damage than 
more severe disturbances. However, in view of the regular arith 
metic progression of the percent positive patients in the other 
groups it is believed that the finding of 66% in the three plus 
group is fortuitous, although the possibility cannot be eliminated 
that this group represents a special type of liver dysfunction in 
which the bilirubin metabolism is not disturbed. 

While the bromsulphalein and total bilirubin tests appear to 
be the most sensitive, it should be recalled that these tests were 
also positive in 20% of the normal controls. It should therefore 
be questioned whether a like percentage of the abnormalities 
in the group with equivocal evidence of liver damage (+ group) 
might not be false positive reactions. 

Pathological elevation of the one minute bilirubin fraction 
was not observed so frequently as was that of the total. Infre 


TABLE 5. 
Showing the percentage of tests positive in each classification of liver dysfunction. 


Classification of Liver Dysfunction 0 ++ 
Number of Patients 29 49 160 52 6 4 
Bilirubin 1 minute | O% 2% 15% 27% H% 100% 
Bilirubin total 0% 33% 62% 73% 67% 100% 
Cholesterol total 0% O% 0% O% O% O% 
( esters O% O% O% 0% 0% 25% 
Protein total 0% 0% 0% O% O% 66% 
Serum Albumin 0% O% 0% O% 0% 66% 
Serum Globulin O% O% O% O% 0% 66% 
Prothrombin time 14% 1% 10% 41% 25% 100% 
Alkaline Phosphatase 0% 25% 44% 69% 25% 100% 
Cephalin Flocculation (24 hours) O% O% 1% 6% 0% 25% 
Cephalin Flocculation (48 hours 0% O% 1% 6% 0% 25% 
Thymol Turbidity 0% 0% 1% 2% O% 0% 
Thymol Flocculation 0% 0% 3% O% 0% 0% 
Urinary Urobilinogen 0% 16% 5% 52% 100% 100% 
Bromsulphalein retention O% 35% 76% 88% 100% 100% 
Hippuric acid synthesis 0% 0% 8% 14% 20% 5O% 


Galactose tolerance 0% O% 2% 2% O% O% 
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quent abnormal values for the one minute fraction would be 
expected in liver damage on a non-obstructive basis. 

The third most sensitive indicator of liver damage appears to 
be the quantitative determination of urinary urobilinogen. This 
test was positive in little more than half the cases showing 
positive bromsulphalein retention or elevation of the total bili- 
rubin except in the three and four plus groups in which the 
urobilinogen excretion was elevated in all cases. 

It was quite surprising that the flocculation tests were nega- 
tive in the majority of cases included in this study. The signifi- 
cance of this finding will be commented on subsequently. 

The hippuric acid synthesis and galactose tolerance tests were 
positive but rarely in the one, two and three plus groups. Hip- 
puric acid synthesis showed an abnormal value in 50% of the 
four plus group whereas, the galactose tolerance was normal in 
all the patients of this group. Comparison of the two tests would 
indicate that while neither is particularly sensitive in detecting 
liver disease of the type encountered in chronic alcoholism, the 
huppuric acid synthesis is considerably more sensitive than is 
the galactose tolerance. 

So little is as yet known concerning the significance of ele- 
vated alkaline phosphatase values that caution in the interpre- 
tation of the frequently positive values for this test must be 
observed. From the data shown in Table 5 it would appear that 
the determination of alkaline phosphatase holds a position ap- 
proximately intermediate to the total bilirubin and urinary uro- 
bilinogen determination so far as sensitivity is concerned. If 
such proves to be the case in subsequent studies, determination 
of the alkaline phosphatase may give promise of being of con- 
siderable value in detecting minor to severe degrees of liver 
damage. 

From a summary of Table 5 it would seem that the tests most 
frequently positive in the order of their frequency in this study 
are (1) bromsuiphalein retention, (2) 30 minute bilirubin de- 
termination, (3) alkaline phosphatase level, (4) quantitative de 
termination of urinary urobilinogen. Determination of the one 
minute bilirubin fraction, serum protein and albumin/globulin 
ratio, cholesterol and cholesterol esters, prothrombin time, 
cephalin cholesterol flocculation and thymol turbidity and floc- 
culation reactions, hippuric acid synthesis and galactose toler- 
ance did not indicate the presence of liver damage with sufficient 
frequency to warrant their continued use as screening procedures. 

The significance of variations in total cholesterol in the pres- 
ence of parenchymatous liver disease has not been determined 
with certainty and no interpretation of these data will be at- 
tempted. 


LIVER FUNCTION 135 


Discussion 

Additional data to be reported elsewhere indicate the patho- 
logical anatomy of the liver in the patients of this series to be 
characterized primarily by fatty infiltration of the liver cells 
with only minor degrees of fibrosis. The low incidence of positive 
flocculation tests in this study, even though many of the patients 
presented laboratory evidence of severe liver damage, indicates 
that the morbid process is not one of active inflammation or de- 
generation. It is suggested that possibly, the absence of positive 
flocculation tests in cases presenting other noteworthy evidence 
of seriously disturbed liver function might be characteristic of 
fatty degeneration of the liver. 

Summary and Conclusions 

Liver function studies have been performed on 300 consecu- 
tively admitted cases of chronic alcoholism. From a study of 
these data the following conclusions appear to be warranted: 

1. Patients with chronic alcoholism as seen in a private sani- 
tarium, apparently possess a different type of hepatic pathol- 
ogy than do those seen in charity hospitals. 

.9.6% of the cases had no demonstrable hepatic involvement ; 
16.3% showed equivocal evidence of slight hepatic dysfunc- 
tion; 53.3% presented evidence of mild but definite liver 
disease ; 20.8% of the cases had clinical and laboratory evi- 
dence of severe hepatic disease. 

. The most sensitive tests for detecting liver disturbance in 
chronic alcoholic patients appear to be (a) bromsulphalein 
retention, (b) determination of total bilirubin level, (c) de- 
termination of alkaline phosphatase level, and (d) quantita- 
tive determination of 24 hour urinary urobilinogen excretion. 
There is evidence suggesting that the bromsulphalein and 
total bilirubin tests may be falsely positive to a minor de- 
gree in as high as 20% of cases. 

4. Determination of the one minute bilirubin fraction, cephalin 
cholesterol flocculation and thymol turbidity and floccula- 
tion reactions, cholesterol and cholesterol esters, serum pro- 
tein and albumin /globulin ratio, prothrombin time, hippuric acid 
synthesis and galactose tolerance appeared to be of little value in 
detecting the presence of liver disease in this series of patients. 

5. Determination of total bilirubin, alkaline phosphatase, 
bromsulphalein and urinary urobilinogen when performed 
routinely on chronic alcoholic patients appear to constitute 
an adequate screening procedure for the detection of liver 
dysfunction in such patients. 

. It is suggested that negative flocculation tests, in the presence of 
other evidence of moderate to severe liver damage, may be char- 
acteristic of the type of liver disturbance seen in chronic 
alcoholism. 
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THE ROLE OF THE ADRENAL CORTEX 
IN IMMUNOLOGICAL PROCESSES 
By GEORGE W. JANDA, M.D., St. Luke’s Hospital, Duluth, Minn 


A discussion of the relation of the adrenal cortex to immuno 
logical processes, of necessity, must consider the aspect of anti 
body production. An extensive consideration of this topic is not 
within the scope of this paper; however, a brief review of some 
recent concepts is necessary in order to present more clearly the 
role of the adrenal gland in immunity reactions. 

It has long been known that antibodies were invariably associated 
with the globulin fraction in the blood serum. Furthermore, evi 
dence has steadily accumulated indicating the antibodies them 
selves are proteins. Since the molecular weights and electrical 
mobilities of purified antibodies as measured by Heideberger 
and his collaborators were those characteristic of proteins, the 
identification of antibodies as modified serum globulins may be 
considered established. 

The reticulo-endothelial system as a source of antibody forma 
tion has been widely accepted, undoubtedly because it seemed 
plausible that cells which phagocytize and destroy bacteria should 
also be concerned with the synthesis of antibodies. An extensive 
literature has grown which implicated the reticulo-endothelial 
system in the formation of antibodies. The earlier facts about 
the formation of antibodies as discovered by Metchnikoff and 
others fitted well into the reticulo-endothelial theory of antibody 
production. “It is chiefly this phagocytosis of formed antigens 
(erythrocytes, bacteria) which has directed the attention to the 
reticulo-endothelial as the possible source of the antibodies.” 


There are two outstanding arguments which support the 
reticulo-endothelium as a source of antibodies. One of these is 
based on the observation that the output of antibodies may be 
severely depressed by packing the reticulo-endothelial cells with 
readily phagocytized particles such as india ink, trypan blue and 
other colloidal dyes. The interpretation of this finding follows the 
line that there is a “blockage” of the antibody production when 
the reticulo-endothelial cells are busy phagocytizing and digest 
ing the previously injected colloidal material. Thus the antibody 
function of the cells is effectively “blocked.” Ehrich and Harris?’ 
write that “the phagocytic and digestive function of the macro- 
phage cannot be questioned. But have we any proof for the 
contention that this function results in antibody formation? They 
(the blockade experiments) could mean that the blocked reticulo- 
endothelium could not prepare formed antigen for proper utiliza- 
tion by the antibody-forming cells. They could signify as well 
that the stimulated macrophages ingested and destroyed the 
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antigen so fast that its effective contact with the antibody 
forming cell was greatly reduced.” 

Another argument in support of the reticulo-endothelial theory 
has been recently advanced by Sabin.*® She describes shedding of 
parts of the superficial film of the macrophage or clasmatocyte 
after stimulation. Using a dye-protein, this author noted that 
after phagocytosis by the macrophage some of the dye was re- 
moved from each dye-protein aggregate and after removal of the 
dye the protein particles were no longer visible. This was inter- 
preted to mean that the protein was rendered soluble and passed 
into the cytoplasm. The investigator further noted the appear- 
ance of antibodies in the serum at the time when the antigen 
is no longer visible within the phagocytic cell and at the same 
time partial shedding of their surface films. She thus infers “that 
the cells of the reticulo-endothelial system normally produce 
globulins and that antibody globulin represents the synthesis of 
a new kind of protein from the cytoplasm of the cell under the 
influence of an antigen.” Ehrich and Harris? criticize this infer- 
ence since the dye-protein used was precipitated in alum to form 
aggregates large enough to be readily visible. Thus the aggre- 
gates, like bacteria, had to be engulfed by the macrophages and 
split down by these cells before the original character of the 
antigen was obtained. Thus the process seen by Sabin was prob- 
ably essentially the same as observed by Metchnikoff. The syn- 
thesis of the antibody was not seen, merely deduced. Further, the 
material seen shedding off the macrophages could possibly have 
been the split alum precipitate. 

The shedding of the superficial layer of macrophage was 
earlier noted by Ranvier*, who named the cell “clasmatocyte”. 
Sabin® declared the process was characteristic for the cell. How- 
ever, a similar process was noted in myelocytes and promye- 
locytes by Schuster, and well described and illustrated in the 
lymphocyte by Downey and Weidenreich® and more recently by 
Dougherty and White®. 

Thus it would seem that the blockade experiments and those 
of Sabin have added little to what was known to Metchnikoff 
some 60 years ago. It has merely been shown that macrophages 
engulf and digest formed antigenic material and it has been 
revealed that proper blockage of the reticulo-endothelium may 
interfere with antibody production. The products of digestion 
of the macrophage have not been identified, and thus far there 
is no evidence to show that the antibodies are products of this 
digestion. 

Paralleling the reticulo-endothelial theory, a lymphocytic 
theory of antibody formation has been advanced. Apparently 
Bunting’ was the first well known advocate of the theory that 


138 GEORGE W. JANDA 


antibodies are formed by the lymphocytes rather than the granu 
locyte or macrophage. In 1925, he wrote, “The toxins (antigens) 
are apparently affixed by the lymphoid cells. If in great intensity, 
the toxins cause necrosis of lymphocytes; if in proper dilutions, 
one finds not necrosis but stimulation and proliferation with 
the production of antibodies. I realize that all will not agree 
with me that the lymphocyte series of cells produces the anti 
bodies, yet all of the pathological evidence I can obtain inclines 
me to that view.” 

These and similar clinical and pathological observations he 
made received experimental support from the observation of 
Murphy and Sturm‘, who exposed rabbits to just sufficient x-ray 
to reduce the amount of lymphoid tissue without damage to the 
bone-marrow, and showed a deficient production of antibodies. The 
effect of the x-rays could not be interpreted as a blockage of 
the reticulo-endothelial systems, which were found subsequently 
to be enlarged with remnants of ivmphocytes 

An unequivocal difference between the antibody titer of lymph 
plasma and cell extracts of lymph nodes such as was demon 
strated by Ehrich and his co-workers’ offers two possible explana 
tions. First that the antibodies presumably formed in the node 
enter the lymph from the lymphoid tissue or, second, that the 
antibodies formed elsewhere enter into or are absorbed onto 
the lymphocyte from the surrounding fluid. The same workers 
demonstrated that there was no increase in titer of the lymph 
cell extract from the surrounding fluids in either in vitro or 
in vivo experiments, and thus concluded that the lymphocyte was 
instrumental in the formation of antibodies. 

The lymphocyte theory of antibody formation received new 
impetus through the experiments of McMaster and Hudack"’, 
who showed conclusively that antibodies may be formed within 
lymph nodes. Two different antigens were injected into each ear 
of mice. The corresponding antibody appeared first and in strik 
ingly higher concentrations in the corresponding lymph node 
of the same side with the serum titer level midway in strength. 
Dougherty, Chase and White" have indicated through antibody 
titer determinations on lymph node cell washings and extracts 
that the antibody is within the cell and not absorbed on the 
surface. 

Kass in experiments using purified human gamma globulin 
to procure antiserum from rabbits to produce precipitation re 
actions concluded that, “The occurrence of normal gamma globu- 
lin in lymphocytes when coupled with the demonstration of 
lymphoid hyperplasia accompanying antibody production, and 
the failure of lymphocytes to absorb antibody in vitro, suggests 
that the specific alteration of gamma globulin to cause the mole- 
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cule to become reactive toward a given antigen occurs within 
the lymphocyte.” 

Electrophoretic examination by Dougherty and White’ of 
the protein containing extracts of washed lymphocytes revealed 
the presence of a protein with a mobility identical with that of 
gamma globulin of the normal serum. 

Thus it would seem that the question of antibody fixation in 
the injected tissue or in the regional lymph node has been ruled 
out. Further, experiments have been cited which are highly 
suggestive that lymphoid tissues may serve as a source of anti- 
bodies. However, no evidence was found which indicated lymph- 
oid tissue is the only site of antibody formation. In presenting 
some aspects of the role of the adrenal cortex to immunological 
processes, one might question the relativity of the discussion 
of the site of antibody formation; however, its pertinence will 
be indicated shortly. 

Functional adrenalectomy has been shown by many clinical 
and experimental observers to reduce the resistance of animals 
to various toxins, drugs and infectious processes. However, Take 
and Marine™* found hemolysin titers more than twice that of 
normal, and showed similar results using rabbits and typhoid 
vaccine. After citing extensive contrary literature, Dougherty 
and White’ cast doubt on this observation and suggest a tech- 
nical error such as incomplete adrenalectomy which would explain 
the results. Perla, Marmonston and Gottesman conclusively dem- 
onstrated that the ability of adrenalectomized rats to produce 
hemolysin was markedly diminished. They also showed that 
trauma of the periadrenal tissues likewise depressed the forma- 
tion of antibodies. 

Detailed studies by Bernard and Bigart'® have shown that if 
small doses of peisons were administered to rabbits, especially 
if repeated often, hypertrophy of the adrenal cortex with numer- 
ous cells dividing were observed together with much lipoids in 
the cortex. Following large doses of the same poisons, hemor- 
rhages, necrosis and disappearance of the characteristic lipoid 
occurred. These studies were substantiated from the findings at 
post-mortem examination by Sarason"’, In sudden deaths uncom- 
plicated by severe infection, he observed an abundance of lipoids 
in the cortex. Deaths due to severe infection, on the other hand, 
resulted in a marked diminution of the cortical lipoids. 


The observations point to the probable fact that the adrenal 
glands are concerned in the defense mechanism of the organism. 
If the antigen dose is too great, a severe strain is placed on the 
adrenal cortex and degenerative inflammation results. However, 
if the dose is small and repeated, as is stimulated by chronic 
infectious processes, a hypertrophy and increased lipoid fraction 
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are noticed. A decreased resistance to infectious processes in 
persons with adrenal cortical insufficiency was noted early by 
Addison and since his writings the literature on this subject 
has become legion. With the decreased resistance in adrenal 
cortical insufficiency, Addison also noted a hypertrophy of 
lymphoid structures—a fact seemingly contrary to the notions 
which have been previously outlined. 

The recent work on the relation of the adrenal cortex to im- 
munology processes has largely come from the laboratory of 
Dougherty and White, who will be cited for most of the follow- 
ing discussion. It was shown in 1944 by these authors‘ that both 
beta and gamma globulin fractions of the blood are increased 
following injections of either adrenotrophic hormone or adrenal 
cortical steroids. By electrophoretic experiments these workers 
showed that a component of the lymphocyte was a protein with 
identical motility as the serum gamma globulin’’. They thereby 
postulate that the lymphoid tissues may represent a portion 
of the reserve or body deposit protein. 

Administration of adrenal cortex extract to mice, rats and rab 
bits during immunization markedly increased the amount of 
circulating antibody above the values seen in animals receiving 
antigens alone.’® In every experiment the degree of rise was 
significantly beyond that of any of the control animals. Subse- 
quent work showed that a similar rise could be obtained using 
adrenotrophic hormone of the hypophysis in place of the adrenal 
cortical extracts.** They further showed that the effect of the 
pituitary hormone was mediated by the adrenal cortex since no 
significant rise in circulating antibody titer resulted when the 
adrenotrophic hormone was injected into adrenalectomized ani- 
mals maintained on desoxycorticosterone. The desoxycorticos- 
terone has no measurable effect on the antibody response. The 
anamnestic reaction was produced in rabbits and mice following 
a single injection of adrenal cortical extract or pituitary adreno- 
trophic hormone.” Desoxycorticosterone acetate failed to elicit 
this response. In adrenalectomized mice the anamnestic reaction 
was elicited by adrenal cortical extracts despite the demonstra 
tion of a high antibody titer within the lymphocytes of these 
animals. Further, two toxic substances, benzene and potassium 
arsenite, liberated antibodies in intact mice but failed to effect 
the release in adrenalectomized animals. 

A report of the ability of adrenal cortical extracts to augment 
antibody reproduction comes from Fox and Whitehead”, show- 
ing that the hemolytic antibody titer to sheep cells in rabbits 
was 69 to 70 per cent higher than those of the control. This 
approximates the results of Dougherty and White and they also 
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conclude that the adrenal glands are important in antibody for 
mation or release. 

Morphological evidence of the effect of the adrenal cortex 
activity has been described in the lymphoid tissue. An absolute 
and relative lymphopenia in mice following the injection of 
adrenotrophic hormone or adrenal cortical extracts, with the 
lymphocyte level rapidly rising to almost normal in twenty-four 
hours, was noted to be correlated with the rise in antibody titer. 
Dougherty and White® described and illustrated alterations oc- 
curring within three hours of the single injection of adrenal 
cortical extracts. The more striking changes consisted of dis- 
integration of lymphocytes, the “washing out” of these cells 
from lymphoid tissue and extensive changes in the fixed reticular 
cells. 

No changes were observed in the lymphoid tissue of adrenalec- 
tomized mice following administration of the adrenotrophic hor- 
mone, whereas adrenal cortical extract produced effects indis- 
tinguishable from intact animals. Injections of purified gamma 
globulin produced no alterations of the lymphoid tissues of intact 
animals. Thus it is concluded that “the effect of adrenotrophic 
hormone is specifically due to its action on the adrenal cortex, 
effecting the liberation of adrenal cortical hormones.” 

The fundamental histological change in lymphoid tissue fol 
lowing augmentation of adrenal cortical activity is lymphocyte 
degeneration. Dougherty and White present the hypothesis that 
the loss of cytoplasm by these cells is the manner by which the 
lymphocyte protein is contributed to the serum globulin fraction. 
The shedding of cytoplasm and a variable amount of lymphocyte 
dissolution as described by Maximow and Bloom, and Downey, 
has already been alluded to. Thus the data cited further inte 
grates the role of the lymphocyte and of the adrenal cortex in 
the normal defense mechanisms of the organism. 


Experimental and clinical literature contain numerous ex- 
amples of serum protein changes which may be interpreted on 
the basis of the foregoing postulates. A few examples may be 
cited of hyperglobulinemia occurring with the increased pituitary- 
adrenal cortex function. Certain infections affect the adrenal 
cortex and are accompanied by hyperglobulinemia.”* This is seen 
in a striking manner during immunization with infectious ma- 
terial. Fasting will augment adrenal cortical activity and it has 
been noted that fasting rabbits have a higher gamma globulin 
concentration than comparable controls.**? The same workers 
showed that trauma produced marked adrenal cortical activity 
and that laparotomy alone stimulates globulin production imme- 
diately and is maintained for some time. Many other conditions 
causing mechanical or chemical stress may result in augmented 
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adrenal cortical activity and conceivably would cause similar 
alterations in the blood plasma protein as well as lymphopenia. 
This, too, is probably the mechanism of the accidental involution 
of the thymus so frequently described. 

Pincus** has reported the diurnal variation of the urinary 
17-ketosteroids (as reflections of the adrenal cortical actvity) 
showing a minimal excretion during the night and a rise in the 
day to a maximum shortly after waking and a gradual decline 
thereafter. Together with his collaborator, Elmadjian,** he showed 
that the curve of the absolute lymphocyte count was a mirror 
image of the diurnal! urinary 17-ketosteroid excretion curve. In 
subsequent articles”*:** they show the expected rise in 17-ketoster- 
oid excretion and lymphopenia in normal conditions, hot room 
exposure and physical stress. These observations in normal males 
would seem to further verify the physiological relationship be- 
tween the adrenal cortex and lymphoid tissue. 

Summary 

An attempt has been made to show that the facts concerning 
the reticulo-endothelial system as the site of antibody formation 
may be interpreted differently and that the lymphoid tissues are 
the primary site of antibody formation. It seems that the poly- 
morphonuclear cell, the macrophage and the lymphocyte are 
instrumental in this part of the immunity reaction. If the hypoth- 
esis presented is correct, the lymphocyte is able to go into action 
as such only after the antigen is properly prepared; i.e., bacteria, 
etc., are digested by the phagocyte. 

A further attempt has been made by citing experimental evi- 
dence and alluding to clinical observations to prove the role of 
the adrenal cortex in immunity processes. Augmented adrenal 
cortical secretion has been shown to have a striking effect on 
the lymphocyte, as well as enhance antibody formation and re- 
lease. The effect of the pituitary adrenotrophic hormone on the 
lymphocyte is shown to be mediated by adrenal cortex. An ex- 
planation of the anamnestic response is presented. Finally the 
relations of the diurnal variation of the 17-ketosteroid excretion 
and absolute lymphocyte count in the normal under resting and 
stressful conditions is pointed out. 
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THE DETERMINATION OF RENAL BLOOD FLOW 

AND GLOMERULAR FILTRATION WITH PARA- 

AMINO HIPPURATE AND MANNITOL 
BEN I. HELLER, M. D. and BARBARA G. JARL, B.S. 
MT (ASCP)* 

I. Introduction 

The introduction by Smith and his associates of substances 
which can be used to measure the renal blood flow and rate of 
glomerular filtration has been of inestimable value in the study 
of renal physiology. Until comparatively recently, these sub- 
stances were of use only to the physiologist. During recent years, 
however, the determination of renal plasma flow and glomerular 
filtration rate has assumed an important position in clinical re- 
search. Thus, a better understanding of the pathologic physi- 
ology of congestive heart failure, essential hypertension, neph- 
ritis and nephrosis, shock, carbon tetrachloride poisoning, and 
sulfonamide intoxication has been achieved. It is the purpose of 
this paper to outline the principles of the clearance concept in 
renal physiology and the methods by which clearances may be 
determined. 


* From the Department of Internal Medicine, University of Minnesota 
Hospitals and Veterans Administration Hospital, Minneapolis, Minnesota. 
Published with permission of the Medical Director, Veterans Adminis- 
tration, who assumes no responsibility for the opinions expressed or con- 
clusions drawn by the authors. 
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II. The Clearance Concept 

The term clearance was first used by Mdller, McIntosh, and 
Van Slyke in 1928. It was defined as the volume of blood which 
is cleared of urea by the kidneys in one minute’s excretion of 
urine. This is an apparent rather than a real clearance, since 
the blood flowing through the kidneys is never really completely 
cleared of urea. This value is obtained by dividing the qu: antity 
of urea excreted per minute by the quantity of urea contained in 
each cubic centimeter of blood. Thus, if U =the urine urea con 
centration in mg%, V=volume of urine in cubic centimeters 
per minute, and B= blood urea concentration in mg%, then it fol 
UV 
B 
clearance of a substance were to be determined, the formula 


lows that is the expression for urea clearance. If the plasma 


UV 
would then be written pW here P = plasma concentration. 


Since the clearances to be discussed are real rather than vir 
tual, we must divorce the concept of urea clearance from them. 
Let us assume, for the purpose of illustration, that a given sub- 
stance has a plasma concentration of 1 mg%, that its urine con- 
centration is 700 mg%, and that 1 cc of urine is excreted per 


minute. Applying the clearance formula, we see that U = 700, 
V=1, and P=1, and — %1 — 700. This indi- 


cates that 700 cc of plasma is cleared of this given substance per 
minute. 

Before describing the technical methods of the determination 
of para-amino hippurate and mannitol, it will be necessary to 
elaborate upon the clearance concept in order to establish a more 
basic understanding. There are three fundamental mechanisms 
involved in the excretion or urine. These are glomerular filtra- 
tion, tubular reabsorption, and tubular excretion. Through a 
series of brilliant experiments, Smith and the New York Uni- 
versity Group have shown that inulin and mannitol are excreted 
by glomerular filtration alone. That is, these substances are 
neither excreted nor absorbed by the tubules and may be used as 
reference for the excretion of other substances. Thus, any sub 
stance which has a clearance greater than mannitol must be ex- 
creted by the tubules, and any substance which has a clearance 
less than mannitol must be absorbed by the tubules. Since man- 
nitol is neither excreted nor absorbed by the tubules, it is a 
measure of the rate of glomerular filtration. By further appli- 
cation of this principle, it was found that substances such as 
diodrast and sodium para-amino hippurate were excreted, not 
only by glomerular filtration, but also by tubular excretion. It 
was further demonstrated that these substances were completely 
cleared from the blood in one renal circulation when their con 
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centrations were below a certain level. In the case of sodium 
para-amino hippurate, to which this discussion will be limited, 
the concentration is 1-5 mg%. Again applying the clearance 
formula, ” , we see that the effective renal plasma flow can be 
determined. For the purpose of illustration, let us assume that 
the Upan = 700 mg%, V = 2 cc per minute and Pyan == 2 mg%. 
Then Upan\ 700 2 
Ppan 2 
per minute. To obtain the renal blood flow, we simply divide 700 
by 100 minus the hematocrit. The normal renal plasma flow for 
males has been found to be 697 + 135.9 cc per minute by Gold- 
ring and Chasis. The value for females is 594+ 102.4. The cor- 
responding values for the rate of glomerular filtration is 131 + 
21.5 and 117+ 15.6 cc per minute, respectively. The values for 
normal males in our laboratory are 603 + 84.4 cc plasma flow 
per minute and 103 + 7.4 cc per minute for the rate of glomerular 
filtration. 
III. Collection of Blood and Urine Specimens 

The patients are studied in the post-absorptive state. 

Sodium para-amino hippurate (pah) and mannitol are admin- 
istered by constant intravenous infusion after the initial injection 
of a priming dose. For the measurement of the renal plasma 
flow, a plasma level of PAH 1-5 mg®% is required. For the meas- 
urement of the rate of glomerular filtration. a plasma mannitol 
level of 100-130 mg% is required. Urine is collected with an 
indwelling multi-eyed catheter and allowed to drain into an 
Erlenmeyer flask. Before the beginning of a clearance period, 
the bladder is emptied by washing with saline and air, followed 
by suction. A clearance period of 15 minute is usually used. To- 
ward the close of the clearance period, a small amount of air 
and an accurately measured volume of sterile saline are instilled 
into the bladder, and the bladder is emptied with pressure and 
suction. The termination of the clearance period is timed as 
closely as possible to the removal of the last of the wash fluid. 

Blood samples are drawn from the antecubital vein prior to 
and at the midpoint of the clearance period. Heparin is used as 
an anti-coagulant. The blood is centrifuged immediately, and the 
plasma is separated. About 4 cc of plasma is required for each 
para-amino hippurate determination and 2 cc for each mannitol 
determination. 

IV. Measurement of the Renal Plasma Flow 

The para-amino hippurate is determined by the method of 
Smith et.al. by a modification of the method of Bratton and 
Marshall for the sulfonamides. 

Reagents: 
(1) Cadmium sulfate (CdSO,— 8H,O) 17.34 gm plus 84.55 cc 


=700, a renal plasma flow of 700 cc 
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of 1.0 N H,SO, diluted to 500 ce with distilled H,O. 

(2) 1.1 N NaOH 

(3) 12N Hel. 

(4) 0.1 N NaNO, (Reagent grade). Make up fresh every other 

day from 1 N. Keep refrigerated. ; 

(5) 0.5% Ammonium Sulfamate (LaMotte). Make up fresh 

every 2 weeks. Refrigerate. 

(6) 0.1% 1—naphthyl — ethylenediamine — dihydrochloride 

(LaMotte). Keep in dark bottle and refrigerate. 

(7) Stock standard para-amino hippurate (0.2 mg per cc). 
Procedures for Plasma: 

To 2 cc of plasma in a 125 cc Erlenmeyer flask are added 6 cc 
of CdSO, reagent and 20 cc of distilled H,O. This is mixed, and 
2 cc of 1.1 N NaOH are added. The flask is closed with a rubber 
stopper and is well shaken; it is then shaken occasionally for 
ten minutes. The contents are then transferred to a 50 cc pyrex 
centrifuge tube and centrifuged for ten minutes. Following cen- 
trifugation, the precipitated proteins are separated by filtering 
through # 545 filter paper. Ten cc of the filtrate are pipetted 
into an Evelyn tube. Two cc of 1.2 N Hel are added; after 
thorough mixing, | cc of 0.1 N NaNO, is added. The solution is 
shaken and allowed to stand for 3-5 minutes. 1 cc of 0.5% am 
monium sulfomate is added, and a similar process of shaking and 
standing for 3- 5 minutes is carried out. One ce of 0.1% N-ethyl- 
enediamine dihydrochloride is then added; the solution is mixed 
and allowed to stand 10 minutes (out of sunlight). The solution 
is read in the Evelyn colorimeter, using filter # 540. A plasma 
blank is made by using the pre-clearance plasma derived from 
the same patient and treating it with the same reagents used 
for the unknown. 


Procedure for Urine: 

Since we are dealing with considerably higher concentrations 
of para-amino hippurate in the urine than in the plasma, the 
urine must be diluted. The degree of urine dilution as calculated 
from the formula given by Goldring and Chasis has been found, 
in our experience, to yield concentrations too high for reading 
in the Evelyn colorimeter. This formula is as follows: 

Expected plasma flow < expected blood level = 0.133 


Volume of urine in cc per minute X urine dilution factor 
volume of urine 


volume of urine minus 20 
since 20 cc of saline is used to wash the bladder. In actual prac- 
tice, we have found it necessary to use a 1:2000 dilution, when 
the answer to the formula is 1:1500 or a 1:1000 when it is 800. 
By this correction, we obtain concentrations which can be satis- 
factorily read on the Evelyn colorimeter. A 10 cc aliquot of the 


The urine dilution factor is equal to the 
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diluted urine is then treated similarly to the plasma filtrate. The 
urine blank is obtained by treating 10 cc of distilled water with 
identical reagents. 

Calibration: 


A series of standards is made up from the stock para-hippurate 
solution. These standards vary from 0.03 mg% to 0.15 mg%. A 
calibration curve is made on the Evelyn photo-electric colorim- 
eter with filter No. 540. 

Calculations: 

Since 2 cc of plasma are diluted to 30 cc by the addition of 6 ce 
CdSO,, 20 ce distilled H,O, and 2 cc of NaOH, the dilution is 
2:30 or 1:15. Thus, the value obtained from the calibration curve 
is multiplied by 15. 

The urine concentration obtained from the calibration curve 
must be corrected by multiplying it by the urine dilution and 
urine dilution factor. 

Example: 
Calibration value= 0.15 mg 
Urine dilution = 1500 
40 
20 
Corrected concentration in mgy% = 450. 
The effective plasma flow is obtained from the following formula: 
Upan V cc per min 


Urine dilution factor - 


Pyan mME% 
V. The Determination of the Rate of Glomerular Filtration by 
The Mannitol Method 
Principle: 

Glucose is removed by yeasting, and proteins are precipitated 
by cadmium sulfate as in the para-amino hippurate method. 
Mannitol is oxidized to formic acid and formaldehyde by acid 
potassium periodate. (K1O,). Free iodine is liberated when potas- 
sium iodide is added in excess. The liberated iodine is titrated 
with sodium thiosulfate, using starch as an indicator. 
Reagents: 


(1) Reagents used for the precipitation of proteins are the 
same as those used in the para-amino hippurate method. 

(2) 0.01 mg per cc. Mannitol standard. 

(3) Acid potassium Periodate: 3 parts 0.1% KIO, and 2 parts 
5% H,SO, in an automatic pipet. 

(4) 20% washed, baker’s starch free veast. A solution of ap- 
proximately 20% is made and washed and centrifuged 
until the supernatant fluid is clear. The volume is then 
made up to 20%. The yeast is washed again on the day of 
use, and the volume adjusted to 20%. The % concentra- 
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tion is determined by centrifuging for 30 minutes in a 
hematocrit tube. 

(5) 0.1 N Potassium iodate (KIO,) 3.567 Gm anhydrous KIO, 
diluted to 1,000 cc with distilled H,O. 

(6) 0.005 N Sodium thiosulfate (Na,S,O,) made up from 0.1N 
stock solution. (24.82 Gm diluted to 1.000 ce with distilled 
H,O. The 0.1N Na,S,O, is standardized at frequent in 
tervals against the 0.1 N KIO.,,. 

(7) 50% Potassium iodide (K1). 

(8) 1% starch solution (preserved by adding red mercuric 
iodide). 

(9) Washed absorbent cotton. This cotton is washed repeatedly 
with distilled water over a period of 2-3 days. In our ex- 
perience, we have found that repeated washing until the 
cotton blank becomes negligible increases the accuracy of 
the method. However, since the determination of the cot 
ton blank is included in the literature, we have included 
it in our calculations. 

Procedure: 

Two cc of plasma or diluted urine containing 1-2 mg mannitol 
per cc are added to 6 ce of 20% yeast suspension. This is well 
shaken and allowed to stand for at least 15 minutes. It is shaken 
every 5 minutes during this period and is then centrifuged for 
15 minutes. 

Four cc of the yeasted plasma or urine are drawn off with a 
pipet and are added to 6 ce of cadmium sulfate and 2 cc of 1.1N 
NaOH. After shaking occasionally for ten minutes, the tube is 
centrifuged for 15 minutes. The supernatant fluid is filtered 
through washed, absorbent cotton. 

Two cc of the cadmium filtrate are added to 5 ce acid periodate 
in a pyrex test tube (200 * 25 mm). The tube is covered with a 
glass tear and boiled in a water bath for 20 minutes. Roughly, one 
ce of 50% potassium iodide is added, and the liberated iodine is 
titrated with 0.005 N sodium thiosulfate, using 1% starch as an 
indicator. The potassium iodide is not added to more than three 
tubes at a time, since the liberated iodine may be lost by vola- 
tilization. The titration requires 15.5 to 19.7 cc of sodium thio- 
sulfate. 

The plasma blank is determined by adding 2 cc of standard 
mannitol solution to each of two tubes. To one tube, 8cc of dis- 
tilled HO is added, and to the other, 8 cc of cadmium sulfate 
filtrate prepared from the plasma blank. Two ce aliquot of each 
tube are added to 5 cc of acid periodate and analyzed as above. 
The plasma mannitol blank titration in cc is subtracted from the 
mannitol standard titration in cc. This product is multiplied by 
4.6 (1 ce of thiosulfate is equivalent to 4.6 mg of mannitol) times 
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10/8 times the yeast concentration. This plasma blank in mg% 
represents the blank due to plasma as well as that due to cotton 
and must be subtracted from the plasma mannitol concentration 
in mg%. 

It is not necessary to analyze the urine for a blank. The reagent 
blank is determined by adding 2 ce of distilled H,O to 5 ce of 
acid periodate. This is boiled and titrated with sodium thiosul 
fate. The reagent blank is known as the KIO, dummy. The cot- 
ton blank must be considered in calculating the urine mannitol 
concentration. It is determined by mixing 4 cc of distilled water 
with 6 cc of cadmium sulfate and 2 cc 1.1 N NaOH and filtering 
through absorbent cotton. A 2 cc aliquot portion of the filtrate is 
added to 5 ce acid periodate and analyzed as above. The cotton 
blank is determined by subtracting its titration from the dummy 
KIQO,. 

The urines are initially diluted so that they contain between 
10-15 mg of mannitol per cc. This dilution is determined by the 
following formula: 

Expected clearance 
Volume urine in cc per minute * washout dilution 

The yeast dilution factor is calculated from the yeast concen 
tration and subsequent dilutions. Thus, if the yeast concentration 
is 20%, the volume of water is 80. Since 2 cc of plasma or 
diluted urine are added to 6 & .80 or 4.80 ce of water, the dilution 
factor is equal to: : = 48 __ 3.4 Since 4 cc of this solution are 
again diluted to a total volume of 12 cc, the total yeasting pre- 
cipitation dilution is 3 * 3.4 or 10.2. The mannitol concentration 
in the plasma or urine filtrate must then be multipled by 10.2 to 
give the mannitol concentration of the original plasma. 


Calculations: 


The plasma concentration is determined by subtracting the 
plasma titration in cc from the KIO, dummy titration in cc. This 
value is multipled by 4.6 and by the yeasting precipitation dilu- 
tion factor. The mg determined by the plasma blank must be 
subtracted from the mg% obtained by the above calculation. The 
final answer is in mg mannitol per 100 cc plasma. 

The urine concentration is determined by subtracting from the 
KIO, dummy the urine titration in ce plus the cotton blank 
(where this is significant). This value is then multipled by 4.6 
times the yeasting—precipitation dilution factor & the urine 
wash out dilution, to obtain the urine concentration of mannitol 
in mg per 100 cc. 

The glomerular filtration is then determined from the follow- 
ing formula: 

Um X Vee per minute 
Pm 
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VI. Summary: 

(1) The basis for the clearance concepts underlying the de- 
terminations of the renal blood flow and the rate of glom 
eruli filtration has been discussed. 

(2) The methods of the determination of para-amino hippu- 
rate and mannitol and the necessary calculations have 
been presented. 

(3) The study of renal blood flow and rate of glomerular fil- 
tration has been of considerable value in elucidating the 
pathologic physiology of numerous diseases. With further 
simplification, it is conceivable that these determinations 
will come to be used as routine procedures in the clinical 
laboratory. 
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N 


The difficulties involved in obtaining flat paraffin serial sec- 
tions of tissue for microscopic study are well known to all clinical 
laboratory technologists. With standard methods the sections 
are floated on distilled water kept at a constant temperature. The 
flotation is continued until the sections flatten out sufficiently 


+ Published with permission of the Chief Medical Director, Department 
of Medicine and Surgery, Veterans Administration, who assumes no re 
sponsibility for the opinions expressed or conclusions drawn by the author 

* The detergents studied in this paper were supplied through the cour 
tesy of the Monsanto Chemical Company, St. Louis, Missouri. 
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for mounting. Aside from the technical difficulties involved in 
maintaining the water at the exact temperature over a considera- 
ble period of time, even when great care is exercised there may 
be distortion of the sections caused by stretching of the paraffin 
ribbon. 

It was assumed by us that if the surface tension of the distilled 
water could be lowered that flattening of the sections might oc- 
cur with greater rapidity and with less manipulation necessary. 

There are a number of chemicals available commercially which 
are known to have the effect of reducing surface tension of water 
and it only remained to find one of these substances which would 
be without effect on subsequent manipulations of the tissue.* 
In this study a neutral synthetic organic detergent of the alkyl 
aryl sulfonate type was used. It may be obtained under the 
commercial name of Santomerse “S” supplied by the Monsanto 
Chemical Company. 


Method 

Tissue were fixed for 24 hours in 10 per cent formaldehyde, 
washed thoroughly in running water, dehydrated in successive 
strengths of alcohol, cleared in chloroform, and infiltrated and 
embedded in paraffin. Tissues were cut in eight microns and 
floated on the distilled water bath containing the detergent, 
mounted on slides with Mayer’s Egg Albumin and then stained 
with Harris Hematoxylin and Eosin Y. Various dilutions were 
made of the detergent and it was finally determined that Santo- 
merse “S” in dilution of 1-1000 was suitable for use with paraffin, 
the plastic point of which was 52° C. With paraffin of 54° C. 
plastic point the optimum dilution of the detergent was found to 
be 1-1500, and with 56° C. plastic point 1-2000. The effect of tem- 
perature was investigated and various temperatures of the water 
containing the detergent were tried. It was found that a given 
water bath gave satisfactory results through the temperature 
range of 50° C. to 30° C. 

In order to subject this method to critical study serial sections 
were prepared of human tissues as described above and were 
floated on the detergent-containing water undisturbed for five 
minutes at the same time sections from the same block were 
floated in the usual way on the regular distilled water containing 
no detergent. The sections were then mounted and both sets were 
given identical staining treatment. In addition to this a small 
amount of Santomerse “S” was added to Harris Hematoxylin 
and to Eosin Y. Each of these was divided into three parts and 
one part of each was stored in the dark, another in direct light, 
and the third placed in the incubator at 37.5° C. After six months 
of such storage, tissues were stained with each of the three sets 
of stains and the colors developed were identical to each other 
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and to those developed by stains not treated with the detergent. 

Tissues prepared utilizing the flotation process on the deter 
gent solution have been indistinguishable from those prepared 
using the standard technique insofar as staining effects are con 
cerned, and it was noted that distortion of the sections was less 
frequently encountered in the section prepared on the bath 
whose surface tension had been artificially lowered by the addi 
tion of the detergent. 

It is very probable that many of the detergent chemicals avail 
able commercially would be as satisfactory as the one used by 
us but we were unable to investigate more than a very few. 


Conclusions 

1. The use of a detergent in the water bath on which micro 
scopic sections are floated preparatory to mounting provides a 
more rapid flotation process without need for critical temperature 
control and without distortion of the tissue sections. 

2. Santomerse “S” is a satisfactory detergent for this purpose 
and is effective in dilution of 1-1000 with paraffin of plastic point 
52° C. Paraffins of other plastic points require other dilutions for 
best results and these are discussed in the test. 

3. Through the use of the detergent satisfactory flotation may 
be accomplished in water varying in temperature from 30° C. 
to 50° C. 

4. The use of the detergent does not produce any change in 
staining characteristics. 

LLOYD C. ELLEDGE, M.D., /n Charge of Laboratory 


SAFE TECHNIQUE FOR PIPETTING HAZARDOUS 
FLUIDS 
DAVID H. MILLER, M.D 
Veterans’ Administration Hospital, Richmond, Virginia 

Many solutions which must be measured in the performance 
of clinical chemistry laboratory examinations are too poisonous 
or otherwise dangerous to be drawn into the pipette by mouth. 
Among the poisonous reagents are the sodium cyanide solution 
used for uric acid determination, the Scott-Wilson reagent, also 
a cyanide, used for alcohol estimation, and acids and strong al- 
kali solutions. As an example of a body fluid hazardous to pipette 
might be mentioned the spinal fluid from a case of T.B. meningi- 
tis, on which sugar, chloride and protein determinations are of 
value. 

No method of measuring out small quantities of liquids is as 
convenient and exact as pipetting. However, pipetting solutions 
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such as the above mentioned by mouth is forbidden. The rubber 
bulb as usually used attached to the pipette is neither convenient 
nor exact. The bulb is forced tightly over the end of the pipette, 
deflated, and the pipette is placed in the liquid to be pipetted. By 
releasing pressure on the bulb the liquid is drawn up in the pip- 
ette to the desired mark. Then an attempt is made to maintain 
this exact degree of pressure on the bulb while the bulb pipette 
is transferred to the flask or tube into which the solution is to 
be measured. 

Since maintaining exactly the same degree of pressure on the 
bulb during transfer is very difficult, in many instances tension 
is either released a little or increased. In the former case the 
liquid may be drawn into the rubber bulb, causing contamination 
and spoiling the measure. In the latter case, some or all of the 
hazardous solution is expelled, usually on the table, possibly on 
the technician. 

As a result of this difficulty technicians sometimes prefer to 
“také a chance” and pipette by mouth, or resort to other methods 
of measurement, such as a graduated cylinder, which decreases 
accuracy of measurement, or a burette, which increases difficulty, 
as the burette must be set up for each solution or fluid and 
cleaned afterward. 

The method of pipetting with a rubber bulb as described below 
does not require maintenance of pressure during transfer. The 
technique is very simple and can be mastered with a little prac- 
tice. Once mastered it is almost as easy as pipetting by mouth. 
lt is safe and exact. 

Preparation of the bulb: 


Rotate the surface of a rubber bulb at the opening against a 
piece of fine sandpaper held on the ball of the finger. This pro- 
duces a slightly concave surface, sloping in toward the opening. 


Technique of pipetting: 


The pipette is placed in the solution and held gently with 
the left hand. The bulb is held in the palm of the right hand, with 
the index finger extended, and deflated. Then the concave surface 
of the deflated bulb is placed firmly against the end of the pipette, 
but the pipette is not pressed into the opening of the bulb. 
(Fig. 1.) 

Pressure on the bulb is relaxed slowly, allowing the solution to 
be drawn up into the pipette until it is 12 to 1 inch above the 
desired mark; then the bulb is removed from contact with the 
pipette and the extended index finger of the right hand placed 
over the pipette opening. The bulb may still be held in the right 
hand (Fig. 2), or if desired may be removed from the right hand 
by the left hand, which is no longer needed to support the pipette. 
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With the right index finger still in place over the pipette opening, 
the pipette is lifted with the thumb and second finger of the 
right hand, in the usual pipetting position. The liquid is allowed 
to fall to the desired mark, and the pipette is ready to be trans 
ferred to the flask or tube into which the solution is to be meas- 
ured (Fig. 3). 


Fig. 1 Fig. 2 Fig. 3 


In this manner the liquid in the pipette may be maintained at 
any level as long as necessary. When desired a serological type 
pipette may be used and measured amounts of solution delivered 
to each of several tubes. This is possible because once the bulb 
is removed, pipetting proceeds in the same manner as when the 
pipette is filled by mouth. 
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THE AMERICAN SOCIETY OF MEDICAL 
TECHNOLOGISTS SEVENTEENTH 
ANNUAL CONVENTION 


Headquarters: 


HOTEL ROANOKE 
ROANOKE, VIRGINIA 


June 19, 20, 21, 22, and 23, 1949 


Program 


SUNDAY, JUNE 19 
1:00 P.M. Registration opens. 
1:00 Advisory Council Meeting 
4:00-6:00 Reception 


MONDAY, JUNE 20 
8:00 A.M. Registration. 
9:00 BALLROOM. 
Presiding, Mary F. Eichman, M.T. (ASCP). 
Catherine M. Clarkson, M.T. (ASCP), alternate. 
National Anthem. 
Invocation—The Reverend Harry Y. Gamble, 
Calvary Baptist Church, Roanoke, Virginia. 
Welcome—W. P. Hunter, Mayor of Roanoke. 
Greetings—Rachael Lehman, M.T. (ASCP), President of the 
American Society of Medical Technologists 
Announcements—Ida L. Reilly, M.T. (ASCP). 
9:30 Panel Discussion, “Vocational Guidance—Recruitment.” Mrs 
Ruth Drummond, Registrar, Registry of Medical Technolo- 
gists, Coordinator. Panel members: Ruth Feucht, M.T. 
(ASCP), Chicago, Illinois; Rose Matthaei, M.T. (ASCP), 
Houston, Texas; Dorothy Foreman, M.T. (ASCP), Tahle- 
quah, Oklahoma. 


10:30 Report on the Scientific Projects of the Colorado State Society 
of Medical Technologists. Read by Allyne E. Lawless, M.T. 
(ASCP). 

10:45 Report on the Board of Registry of Medical Technologists— 


Lall G. Montgomery, M.D., Chairman, Registry of Medical 
Technologists, Muncie, Indiana. 

11:15 “The Use of Ordinary Toads and Frogs for Pregnancy Tests,” 
Leonide B. Soucy, M.T. (ASCP), Plainview Sanatorium and 
Clinic, Plainview, Texas. 

11:45 “The Role of the Medical Technologist in Cytologic Diagnosis 
of Cancer,” Charlotte M. Street, Research Assistant, Dr. 
Papanicolaou’s Laboratory, Cornell University Medical Col- 
lege, New York City, New York. 


Recess to 1:30 P.M. 

1:330P.M. FORMAL OPENING OF TECHNICAL AND SCIEN- 
TIFIC EXHIBITS. EXHIBITS OPEN FOR INSPEC- 
TION 1:30 to 10:00 P.M. 
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4:00 


6:00 


8:30 A.M. 


10:30 


CONVENTION PROGRAM 


BALLROOM 

Presiding, Ruth M. Church, M.T. (ASCP) 

Beatrice Allison, M.T. (ASCP), alternate 

Panel discussion: “Radioisotopes — General Considerations.” 

Participants: Sr. Mary Antonia, M.T. (ASCP), George 

town University Hospital, Washington, D.C.; Murray M. 

Copeland, M.D., Professor of Oncology, Georgetown Univer- 

sity Medical School, Washington, D. C.; Martin I. Rubin, 

Ph.D., Professor of Clinical Chemistry, Georgetown Univer- 

sity Medical School, Washington, D.C. 

“A Bacteriological Study of Urethritis Following Penicillin 

Therapy,” Ruth A. Kirby, Matthew A. Bucca, and J. D. 

Thaver. USPHS, Venereal Disease Research, Staten Island, 

New York. Paper read by Ruth A. Kirby, M.T. (ASCP). 

Symposium: Argonne National Laboratory, University of 

Chicago, Chicago, Illinois. 

“The Influence of Spleen Protection on Whole Body Radia- 
tion Injury,” Edna K. Marks, M.T. (ASCP). 

“Effects of Radiation on Immune Reactions,” Melba Robson, 
M.T. (ASCP), Department of Medicine, University of 
Chicago. 

“Observation on a Clotting Defect Following X Irradiation: 
Detection by Protamine Titration,” Margaret Sander, 
son, B S 

“Radiation Hazards and Control,” Ellen Skirmont, M.T 
(ASCP). 

Papers will be discussed by Leon O. Jacobson, M.D., Associate 

Dean of Biological Science Division, Associate Professor of 

Medicine, University of Chicago, and Consultant to the Biol- 

ogy Division, Argonne National Laboratory. 

See Entertainment program. 


EXHIBITS OPEN UNTIL 10:00 P.M 


TUESDAY, JUNE 21! 

EXHIBITS OPEN 8:30 A.M. to 3:00 P.M. 

BALLROOM. 

Presiding, Mary J. Nix, M.T. (ASCP). 

Allyne E. Lawless, M.T. (ASCP), alternate. 

“A Review of the Recommended Nomenclature for Cells of 

the Blood and Blood Forming Organs,” Margret E. Hughes, 

M.T. (ASCP), Research Associate, Division of Experimental 

Medicine, University of Oregon Medical School, Portland 1, 

Oregon. Presented with the permission of the American 

Society of Clinical Pathologists 

“Some Clinical and Immunologic Features of Systemic Fungus 
Infections,” D. S. Martin, M.D., Professor of Preventive 
Medicine and Public Health, Duke University School of 
Medicine, Durham, North Carolina. 

“The Isolation and Identification of Pathogenic Fungi,” 
Charlotte C. Campbell, M.T. (ASCP), Bacteriologist, 
Army Medical Center, Washington, D. C. 

Discussion period. 

“Biochemical Studies in Relation to Calculous Disease in the 

Urinary Tract with Especial Reference to the Calcium Phos- 

phorous Metabolism,” Linwood D. Keyser, M.D., Roanoke, 

Virginia. Co-author—Ida L. Reilly, M.T. (ASCP). 
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2:30 

3:30 

9:00 


Section One. 
11:00 


11:30 


12:00 Noon. 


12:30 


Section Two. 


11:00 


11:30 
12:00 Noon ‘ 


12:30 
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BALLROOM. 


“Determination of Rh-Hr CDE-cde Antigens and Antibodies,” 
Ruth Guy, M.T. (ASCP), Department of Bacteriology and 
Immunology, Graduate Research Institute, Baylor University, 
and the William Buchanan Blood Center, Baylor Hospital, 
Dallas, Texas. 

“Circulating Blood Volumes in the Laboratory,” John Frazer, 

M.T. (ASCP), Street Clinic, Mercy Hospital, Vicksburg, 
Mississippi. 

Techniques 
reparation of Large Paraffin Tissue Sections for Lantern 
Slide Projection,” Alvina Henning, M.T, (ASCP), Fitz- 
simmons General Hospital; Denver, Colorado. 
“A Rapid Screening Test for Rh Sensitivity,” Alvina M 
Thompson, M.T. (ASCP), Casper, Wyoming. 

“A Complete Method for Consistent Blood Staining,” Walter 
T. Case, M.T. (ASCP), Greenville, South Carolina. 
“Determination of the Blood Level of N 2 ~ Ae I phenol 

Sulfonamide (Darvisul) A Modification of the Method 
of Determining Sulfonamide Blood Levels,” Ruth M. 
Church, M.T. (ASCP), Wilmington General Hospital, 
Wilmington, Delaware. 
“The Effect of the Age of Serum Samples and of Alimentary 
Lipemia on the Thymol Turbidity Test,” John A. Mooty, 
M.T. (ASCP), Veterans Administration Center, Milwaukee, 
Wisconsin. 
PINE ROOM. 
Presiding, Edith Shaw, M.T. (ASCP). 
Joy Austin, M.T. (ASCP), alternate. 

“Experience in the Use of Vaginal Smear Method of Cancer 
Diagnosis,” Sara Hodges, M.T. (ASCP), Memorial Hos- 
pital, ¢ “harlotte, North Carolina. 


“The Medical Technologist and Diabetes,” Sarah A. Wise, 


M.T. (ASCP), Denver, Colorado. 
‘The Practice of Hematology in General Office Medicine,” 
Clara M. Becton, M.T. (ASCP), Petaluma, California. 


“The Preparation and Use of Rh Hapten,” Betty Brockland, 


M.T. (ASCP), ore of Biochemistry Technic, Firmin 
Desloge Hospital, St. Louis, Missouri. 


1:30 P.M. to 3:00 P.M. VISIT EXHIBITS. 


3:00 


9:00 A.M. 


See Entertainment program. 
WEDNESDAY, JUNE 22 
EXHIBITS OPEN 8:30 A.M. to 8:00 P.M. 
HOUSE OF DELEGATES MEETING. 
MOTION PICTURE FILMS: 
Time for showing of films to be announced. 
“The Pale Horseman,” produced by the United States Gov- 
ernment. 

The following through the courtesy of Division of Cancer 
Control, Department of Health, State of New Jersey: 
“Precancer Diagnosis of Cervix by Cytology,” J. W. Ayre, M.D. 
“Various Aspects of Cells in Living Tissues,” Robert Cham- 

bers, M.D. 
“Cinematograph of Living Cells,” Warren H. Lewis, M.D. 
“Cancer: The Problem of Early Diagnosis,” American Cancer 
Society and U.S.P.H.S. 
“Meiosis,” Arthur T. Brice. 
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11:00 


CONVENTION PROGRAM 


THURSDAY, JUNE 23 

EXHIBITS OPEN FOR INSPECTION 10:00 A.M. to 

12:00 Noon. 
See Entertainment program. 
BALLROOM. 
Presiding, Evelyn Ballou, M.T. (ASCP). 
Henrietta M. Lyle, M.T. (ASCP), alternate. 
“The Laboratory Diagnosis of the More Important Intestinal 
Parasites,” Edwin S. Gault, M.D., Associate Professor of 
Pathology and Bacteriology, Temple University Medical 
School, Philadelphia, Pennsylvania. 
“Blood Grouping and Crossmatching Tests with Relation to 
Blood Transfusion and Rh Incompatability,” Ivan W. Brown, 
Jr., M.D., Director of Blood Bank and Associate in Surgery, 
Duke University and School of Medicine, Durham, North 
Carolina. 


Section One. BALLROOM. 
11:30 


12:00 Noon 


12:30 


“Techniques Used in Demonstrating Histoplasma Capsula 
tum,” Rachael M. Lehman, M.T. (ASCP), Instructor in 
Medical Technology, Indiana University Medical Center, In- 
dianapolis, Indiana. 

“Gentian Violet Medium as a Screen Test for Identifying the 
Candidas,” Louise R. Cason, M.A., M.T. (ASCP), and Mary 
K. Armour, M.T. (ASCP), Department of Bacteriology and 
Clinical Pathology, The Medical College of Alabama, Bir- 
mingham, Alabama. Paper read by Louise R. Cason. 
“Determination of Hemoglobin and the Red Cell Count on the 
Same Sample of Blood with a Photoelectric Cell Colorimeter,” 
B. Anita West, M.T. (ASCP), Chambers Works Medical 
Department, I. E. DuPont de Nemours and Company 


Section Two. PINE ROOM. 


11:30 


12:00 Noon 
12:30 
12:45 


4:00 


Presiding, Elizabeth Frey, M.T. (ASCP). 
Sr. Charles Miriam (Strassell) M.T. (ASCP), alternate. 
“The Medical Technologist in the Field of Cancer Control,” 
Phyllis Stanley, M.T. (ASCP), Division of Cancer Control 
of the New Jersey State Department of Health, Trenton, 
New Jersey. 


“Mechanism of Liver Function and Metabolism,” Louise Stin- 


son, M.T. (ASCP), Houston, Texas. 


“Efficiency in the Laboratory,” Jean Bertrand, M.T. (ASCP), 


Doctors Building Medical Laboratory, Arlington, Virginia. 
“Why Write a Scientific Paper,” Esther I. Wilbrecht, M.T 
(ASCP), New Ulm, Minnesota. 


BALLROOM. 

Presiding, Grace Ballard, M.T. (ASCP). 

Ellen Marie McDevitt, M.T. (ASCP), alternate. 
“Microscopic Technique With Special Reference to Phase 
Microscopy,” Francis W. Porro, M.D., Pathologist, Jefferson 
and Roanoke Hospitals, Roanoke, Virginia, Consulting Path- 
ologist Veterans Auministration. 

“Suitable Laboratory Procedures for Determining the Level 
of Body Alcohol,” R. N. Harger, Ph.D., Professor of Bio- 
chemistry and Toxicology, Indiana University School of 
Medicine, Indianapolis, Indiana. 

“Serum Phosphatases,” Vernal Johnson, M.T. (ASCP), Okla- 
homa City, Oklahoma. 


|_| 
8:30 A.M. 
10:00 
2:30 
3:00 
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4:30 Panel discussion: Comparative Studies—Plasma Protein De- 
terminations. 

“Comparison of Plasma Protein Values Determined by the 
Specific Gravity and Micro Kjeldahl Methods,” Rose 
M. Hackman, M.T. (ASCP), Senior Instructor of Bio- 
chemistry (Medical Technology), University of Colo- 
rado, Denver, Colorado. 

“The Production of Various Serum Protein Fractions by the 
Use of Ion Exchange Technique,” Frances Jones, M.T. 
(ASCP), Baylor University, Graduate Research Insti- 
tute, Dallas, Texas. 

“A Comparison of Plasma Protein Determination,” Licia 
Gambescia, M.T. (ASCP), Research Assistant, Nutri- 
tional Laboratory Service University of Pennsylvania 
Hospital, Philadelphia, Pennsylvania. 

Discussion to be opened by R. N. Harger, Ph.D., Indiana Uni- 
versity School of Medicine, Indianapolis, Indiana. 

7:00 Refer to Entertainment program. é 


THE ENTERTAINMENT PROGRAM 
SUNDAY, JUNE 19 


1:30-3:30 P.M. Sight-seeing bus tour of Roanoke—Hollins College, Air- 
port, Roanoke College in Salem, the Veterans’ Hospital, and 
residential sections of Roanoke and Salem. 

OR Taxi service on loop-the-loop road to the top of Mill Mountain 
(in the city limits) overlooking the whole city—a lovely view. 

4:00-6:00 Informal Reception in the Pine Room in the Hotel Roanoke. 

8:30 Movie (about 30 minutes each) of Colonial Virginia, North 
Carolina, West Virginia. 


MONDAY, JUNE 20 


6:00 Plantation Dinner at Hotel—with stories of the South by Mr. 
Willis. Geraldine Fox’s dancing school will present the Vir- 
ginia Reel and a harmonizing quartet of negro spirituals. 


TUESDAY, JUNE 21 


3:00 Buses leave hotel for Natural Bridge—Daylight trip under the 
bridge—one of the seven great wonders of the WORLD. 

6:00 Smorgasbord dinner will be served at the Natural Bridge 
Hotel. 

8:00 Night trip under the bridge with the noted pageant of the 
“Creation.” 

9:00 Buses return to Roanoke 


WEDNESDAY, JUNE 22—(Given Over to Business Only) 


THURSDAY, JUNE 23 


8:30 A.M. The “Dogwood Breakfast” at Hotel Roanoke. 
(Speaker for this occasion will be announced later.) 

7:00 P.M. “Colonial Dinner” (annual banquet) in the Ball Room of 
Hotel Roanoke. (A formal affair by tradition but informal 
attire will be entirely acceptable—so Everybody Come.) 
Dr. Lall G. Montgomery, Chairman of the Board of Registry, 
will entertain us with his story of “Alice in Wonderland.” 
A successful community sing is planned along with the many 
other usual events. 


AMONG THE NEW BOOKS 


MANUAL OF CLINICAL LABORATORY METHODS—By Opal E, Hepler, Ph.D 
M.D., Associate of Pathology, Northwestern University Medical School, Director 
of the Clinical Laboratories Montgomery Ward Clinics and Passavant Memorial 
Hospital, Consultant in Clinical Pathology, Childrens Memorial Hospital, Chicago 
Illinois. 393 pages (double column), 36 figures, 8 full color plates, 84 tables 
Fourth edition, 1949 Springfield. Charles C. Thomas. Price $8.50 


This book is not a text of clinical laboratory methods; it is a unique, 
concise, practical, up-to-date and very precise laboratory manual written by 
a scholar with the “know-how” in the applied field of medical technology 

The author began her amazing career as a medical technologist and 
by diligent application elevated herself to the status of one of the five top 
ranking clinical pathologists on the North American continent. Each tech 
nic given is one which has stood the test of time and proven adequate by 
the demands made upon such procedures s by one of the leading American 
medical schools and two of the nation’s outstanding hospitals 

In the opinion of the reviewer, this manual is in a class by itself and 
should be a welcomed edition by all medical technologists, especially stu- 
dent medical technologists. References are lacking throughout, but this does 
not materially spoil this book in that it is a manual—not a text—and also, in 
that it has been carefully revised, corrected, proof-read, and re-corrected 
by the same author. 

It has been the privilege of the reviewer to have used this book in all « 
its editions except the first. The complete field of clinical pathology is coy 
ered and the material presented in a terse step-by-step outline form. The 
more one uses this manual, the more one appreciates that rare gift of Dr 
Hepler’s, the use of the fewest words to express fully and completely 
BLOOD TRANSFUSION—By Elmer L. DeGowin, M.D., Associate Professor of In 

ternal Medicine, State University of Iowa; Director, Blood Transfusion Services 
University Hospitals; Member of the Committee on Blood and Blood Derivatives 
National Research Council; Member of the Advisory Board for Health 
American National Red Cross; Secretary of the Sub« ommittee on Blood 
tutes, National Research Council 1940-45: and Robert ¢ Hardin, M.D Assist: 
Professor of Internal Medicine, State University of Iowa; Formerly Senior Con 
sultant in Blood Transfusion and Shock in the European Theater of Operations 
U. S, Army, and Commanding Officer of the ETO Blood Bank; and John B 
Alsever, M.D., Senior Surgeon, U. 8S. Public Health Service; Chief, Professional 
Standards, Hospital Division, U.S.P.H.S.; Director of the Syracuse University 
Blood Transfusion Service, 1940-42; Technical Director of the Blood Plasma Se« 
tion, Medical Division, U. 8S. Offic e of Civilian Defense, 1942-44: Director of the 
Civilian Blood Donor Service and Associate National Medical Director, The Amer 
ican Natienal Red Cross, 1944-46. 587 pages. 1949 Philadelphia ani London. W. B 
Saunders & Co 


This volume is a timely treatise on blood transfusion, written for doctors, 
blood bank operators, and laboratory technicians. Throughout, the book is 
profusely illustrated by diagrammatic drawings indicating how an exact 
procedure is carried out. Highly theoretical discussions have been reduced 
to a minimum, and only those references which seemed essential were 
included. 

The book is in nine divisions. Of particular interest to medical tech 
nologists are Parts III and IV. Part III is devoted to the Immunology 
of Blood—it is well-written, and includes a complete discussion of th 
blood groups. Part IV is a detailed technical section. 

Other subjects covered are: a discussion of blood transfusion; the prepa 
ration and administration of plasma, blood derivatives, and plasma substi 
tutes; and, transfusion services and apparatus. 

In evaluating this book, the reviewer feels that it covers to date the 
accepted fundamental theory and technology pertinent to blood transfusion; 
also, that all school of medical technology should include entirely Parts ITI 
and IV as a basic portion of the training of student medical technologists, 
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and that all hospitals offering a transfusion service should incorporate the 
fundamental standards set forth in this worthwhile book. Every school of 
medical technology should include this volume in libraries for student and 
technical use. Operators of blood banks will find useful material in it; and 
hospital executives can read it with ease. 


HEMATOLOGY By Cyrus (. Sturgis, M.D., Professor of Internal Medicine, Chairman 
of the Department of Internal Medicine, University of Michigan Medical School. 
and Director of the Thomas Henry Simpson Memorial Institute for Medical Re- 
search, University of Michigan, 915 pages, 72 figures, 44 tables, 9 color plates 
1948 Springfield. Charles (. Thomas. Price $12.50. 


For over twenty years the author has been noted for his up-to-date timely 
hematological reviews and articles. Much of the data has been incorporated 
into this book; many of his conclusions are based upon his own experience. 

At times the reader detests the verbosity; and again, one feels that this 
same verbosity gives warmth through the presentation of interesting his- 
torical hematologic data. 

Hematological technology is practically absent. Medical technologists 
would like to know something about the way special and routine hema- 
tological studies are done at the University of Michigan. 

Although written expressly for the practicing physician, the medical 
technologist doing special hematology and teaching students will find useful 
reference material in this volume. The 1830 references are well chosen. 
EXPERIMENTAL IMMUNOCHEMISTRY—By Elvinn A. Kabat, Ph.D., Associate 

Professor of Bacteriology, College of Physicians and Surgeons, Columbia Univer- 
sity and the Neurological Institute New York, New York; and Manfred M. 
Mayers, Ph.D., Associate Professor of Bacteriology, School of Hygiene and Public 
Health, The Johns Hopkins University, Baltimore, Maryland; with a foreword by 
Michael Heidelberger, Ph.D., Professor of Biochemistry, College of Physicians 
and Surgeons, Columbia University; Chemist to the Presbyterian Hospital, New 
York, New York, 575 pages, 80 figures, 80 tables. 1948. The Charles C. Thomas 
Publishing Co., Springfield. Price $8.75 


By considering immune reactions as a portion of routine clinical labora- 
tory procedures, it is difficult to conceive that these reactions are purely 
chemical and involve complex systems. Immunochemistry in itself offers a 
direct approach to immunological problems and as such, furnishes highly 
specific and precise quantitative methods for the study of proteins and 
certain carbohydrates. 

As a measure of meeting the needs of university students, chemists, bac- 
teriologists, ané immunologists who may not be familiar with microchem- 
ical methods, the authors have included introductory and background 
material. In this text the material is presented in four parts: Part I: Im- 
munological and immunochemical methodology; Part II: Applications and 
uses of quantitative immunochemical methods; Part III: Chemical and 
physical methods and special procedures used in immunochemistry; Part 
IV: The preparation of well characterized individual proteins such as en- 
zymes, crystalline albumins, gamma globulin, etc 

A comprehensive appendix is given which contains a wealth of tech- 
nical advice. 

These authors have attempted to assemble and bring up to date those 
methods which are usable and practical for the study of the chemical 
aspects of immunity. The book is not complete, but it is a practical guide 
in that it contains the laboratory procedures which have definite applica- 
tions in the study of this subject. As one reads into this subject, one is 
amazed at its complexity and future possibilities. 

Those medical technologists in the teaching field will find this book a 
revelation into the future of medical immunology which is becoming an 
exact science utilizing both advanced physical and chemical methodology 
and, serologists will likewise find much food for thought in this timely 
volume 
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FUNDAMENTALS OF IMMUNOLOGY—By William C. Boyd, Ph.D., Professor o 
Immunochemistry, Boston University, School of Medicine. Second Edition Com 
pletely Revised and Rewritten. Interscience Publishers. Price $6.00 


The preface of the first edition stated that the purpose of the book was 
to serve as an introduction to immunology for medical students, chemists, 
biologists and others interested in an understanding of the basic principles 
of the science. The second edition is still addressed to the same audience 
It has been completely revised and rewritten. 

The book is divided into eleven chapters covering immunity and immun- 
ology, antibodies and antibody specificity, antigens, cell antigens, blood 
groups, antibody-antigen reactions, complement and complement fixation, 
anaphylaxis and allergy, allergy and immunity-bacteria-viruses-parasites, 
practical use of immunity—artificial and naturally acquired, laboratory and 
clinical technic. 

The basic facts of all the subjects are well covered in a concise under 
standable manner. The book can be recommended to any one wishing to 
refresh himself on the entire pe ct of immunology. 

Medical technologists will be especially interested in the chapter on 
Laboratory and Clinical Technic. This chapter covers the following sub- 
jects: A. Apparatus. B. Technic of injection and bleeding animals. C. Prep- 
aration of materials for clinical use. D. Laboratory and diagnostic pro- 
cedures. E. In Vitro experiments (theoretical). F. Animal experiments 
G. Clinical Technic. 

Following each chapter complete references are given which add greatly 
to the volume for those wishing to bers more exhaustive reading 

The text is written in a pleasing easy-to-read style. Finally the volume 
is well indexed. 
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A QUANTITATIVE METHOD FOR THE DETERMINATION AND CHARTING OF 
THE ERYTHROCYTE HYPOTONIC FRAGILITY—By Jchn Suess, M.D., Davide 
Limentani, William Dameshek, M.D., and Mirium J. Dolloff, A.B. (From the 
Ziskind Laboratories of the J. H. Pratt Diagnostic Hospital, and the Department 
of Medicine, Tufts College Medical School.) Blood 3.1290, (Nov.) 48 


The authors present a new technic for the determination of the degree of 
hemolysis photoelectrically. 

Stock solutions are prepared from chemically pure sodium chloride and 
freshly distilled water. The analytical balance is used in weighing out the 
salt. Between the concentration of 0.04 and 0.20 per cent, solutions are pre- 
pared at percentage intervals of 0.04 and, between the concentrations of 
0.20 per cent and 0.52 per cent at percentage intervals of 0.02; between 0 52 
and 0.80 per cent the percentage interval is 0.04. These solutions are kept 
in glass stoppered bottles and the pH of the solutions is checked each two 
weeks with a Bechman pH meter. Solutions outside the range of pH 5.5 to 
7.0 are discarded. 500 ml volumes are made up every four to six weeks; 
the saline concentration is checked by silver nitrate titration as a method 
of insuring correctness. 

Twenty-nine conical tubes are set up in consecutive order, using distilled 
water in the first and ending with 0.80 per cent saline in the last. Using 
the same pipette, 10 ml of each solution is placed into the corresponding 
and appropriately labeled centrifuge tube 

Avoiding stasis, 2.5 to 5 ml blood are collected by veni-puncture and 
heparinized with sufficient heparin to prevent coagulation for four hours 
One drop of Roche Organon Heparan dropped for a 20 G needle is used 
by the authors. After collection, the vial of blood is gently rotated to 
insure complete oxygenation. 
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With a standardized and calibrated Sahli 20 cu. mm hemoglobin pipette, 
exactly 0.02 ml of thoroughly admixed blood is added to each centrifuge 
tube. After pipetting the blood into the salt solution, the pipette is filled 
again with blood and this sample is discarded, then the pipette is refilled 
and this sample of blood is transferred to the appropriate tube of salt solu- 
tion. This procedure is followed until all the tubes receive 0.02 ml blood. 
Next the tubes are inverted several times and allowed to stand at room 
temperature for one hour, and then they are centrifuged at 1500 rpm for 
10 minutes. 

Two perfectly matched absorption tubes are used for the photolometer 
readings which are done on the Evelyn photolometer with the 540 filter. 
Ordinarily the supernatant fluid from the tube contz uining the 0.80 per cent 
salt is satisfactory for the blank; in the event that it is not, either 0.85 per 
cent or even 0.90 per cent salt can be used for the blank. The supernatant 
fluid used for the blank is transferred to one tube, and the supernatant 
fluids from the other tubes are transferred to the other tube in descending 
order, and the degree of hemolysis thus measured. 

Bile pigments and other interfering constituents are constants in this 
method. 

According to the authors, the hemolytic increments, when plotted, yield 
curves that show some similzrity to the Price-Jones curves of red cell 
diameters. This type of curve is obtained in the following manner: 

1. By using conversion tables, the photolometer readings are changed 
into grams of oxyhemoglobin. 

2. The per cent of hemolyzed blood in each tube is calculated by divid- 
ing the hemoglobin in grams in the 0 tube by the hemoglobin reading in 
grams in each tube. 

3. The hemolytic increment is found by subtracting the percentage of 
blood hemolyzed in the first tube from that of the second, the second from 
the third, etc. 

4. Drawing a curve, plot the percentage saline solutions on the abscissa 
and the hemolytic increments on the ordinate. 

A simplified method for clinical use: the following salt percentages are 
used: 0.80, 0.56, 0.48, 0.44, 0.40, 0.32 and distilled water. 

The authors feel that these curves are instructive in the study of hemo- 
lytic and Mediterranean anemias, and that the simplified method has proved 
more accurate and less time consuming than most methods currently used. 


ALSE SEROLOGIC TEST FOR SYPHILIS IN INFANTS OF TREATED MOTHERS 
By Dabney Moon-Adams (Bellevue Hospital, New York City) N.Y. State Jour 
Med. 48; 1819 (Aug. 15) 1948 

These interesting statistics are given 

In a report on 470 infants of syphilitic mothers examined within the first 
three months of life, 47.3 per cent of the infants gave false positives in the 
first month of life, 16 per cent of the infants in second month, and 1.2 per 
cent in the third month. Of the total, 36 per cent had become negative in 
four weeks, 74 per cent in eight weeks, 93 per cent in twelve weeks, and 
97.7 per cent in 14 weeks. 

This author also states that compared with statistics based on mothers 
treated with arsenicals and bismuth, a greater number of false positive 
serologic tests can be expected in the infants of mothers treated with 
penicillin 
DEXTRAN FORMING STREPTOCOCCI—By Edward J. Hehre, Department of Ba 

teriology and Immunology, Cornell University Bull N.Y Acad. Med. 24;543 
(Aug.) 1948. Section of Microbiology 

\ report is made that a varicty = Streptococci which produce dextran 
trom sucrose are found in normal healthy throats and that they may be 
regarded as one of the important agents of sub-acute bacterial endocarditis 
These dextran producers form small colonies on 5 per cent glucose agar 
when incubated aerobically; they have the capacity to oxidize hemoglobin, 


= 
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usually produce ammonia from arginine, acid from inulin, but failed to 

produce xylose from starch. 

A RAPID DIAGNOSTIC TEST FOR SICKLE CELL ANEMIA—By Harvey A 
M.D., and Lewis Pauling, Ph.D. Blood 4, 66, (Jan.) 1949 


Since sodium dithionite Na:S:O, rapidly reduces hemoglobin, it was 
therefore tried as a suitable agent for producing meniscocytes. Sodium 
dithionite is not too stable in solution and fresh solutions must be prepared 
before use. 0.114 M aqueous disodium hydrogen phosphate is added to 
0.114 M sodium dithionite until a pH of 6.8 is obtained. The volume ratio 
is about three to two. 

Procedure: 

To a small drop of blood on a slide (0.01 ml appr.) add about 0.05 ml of 
reagent, mix—place a cover slip on the mixture and examine. 

A small volume of blood in a test tube can be mixed with a little 
of the reagent and a drop of the mixture observed. 

This technic can also be adapted to a half filled counting chamber 

3oth finger-tip and oxalated samples are satisfactory for use with this 
method. 
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LOOK AWAY, DIXIE LAND 

There's nothing like a good convention and we maintain 
there’s no better place for one than right here in Roanoke, Vir- 
ginia. So start packing your bags and brush up on your Southern 
drawl and prepare to have fun. The convention isn’t going to be 
all meetings and lectures. We want you to see things and go 
places while you are here. I'll try to give you an idea of the 
places and things which might be of interest to you. 

Virginia takes great pride in the part it played in the founding 
of this country and of the great historic events which followed. 
So the shrines and memorials of the past have been well pre- 
served. 

One of the most outstanding restorations is Williamsburg, 
which is fairly steeped in historical lore. This city boasts the 
second oldest college in America, William and Mary, where the 
Phi Beta Kappa Society had its origin. Here, too, are some of 
the South's most beautiful colonial mansions and formal gardens, 
which are open to the public. Antique fanciers will love Wil- 
liamsburg. 

In Richmond, the capital city, you can see the historic old 
St. John’s church where Patrick Henry made his famous “liberty 
or death” oration. The war between the states is remembered 
too, by the White House of the Confederacy, which still stands 
in Richmond. 

You won't want to miss the magnificence of the Washington 
and Jefferson homes, Mt. Vernon and Monticello, which are 
typical of colonial architecture. 

If you are an outdoor enthusiast, you can look forward to 
visiting the parks and resorts situated in the Blue Ridge and 
Allegheny mountains. These include Hot Springs, famous for its 
beautiful scenery and delicious Southern cooking, Hungry 
Mother Park, and the Fairy Stone National Park. The latter is 
so-called because of the small fairy shape stones found only 
in this park. 

Right here stop, and throw your bathing suit in your suit case, 
because you are going to want to go on to the beach. The At- 
lantic Ocean offers fine swimming and you can do some sailing 
and deep sea fishing, too. Norfolk alone has 25 miles of beach. 

All of the places I’ve told you about so far are scattered 
throughout the state, but you will find many thing to do and see 
right here in Roanoke and in surrounding areas. 

One of the first places to see is Natural Bridge, which is a 
bridge carved in stone by nature’s forces. It is one of the natural 
wonders of the world and is easily accessible to Roanoke. 

Also in close proximity of the Magic City are the underground 
formations of the Dixie Caverns and the beautiful Mountain 
Lake, which is said to be bottomless. 
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For sheer beauty, nothing can equal the scenery as viewed 
from the famous Skyline Drive and the Blue Ridge Parkway, 
both of which are within a short distance from Roanoke. And 
speaking of mountains, Roanoke has one of its own right in the 
city limits, separate from the other ranges. This is Mill Moun- 
tain, from the top of which the entire city as well as outlying 
sections can be seen. 

I suppose you're thinking this sounds like a Chamber of Com- 
merce pamphlet, but I hope it will serve the purpose for which 
it was written. That is, to get you to come to the convention, and 
once you get here I’m sure you will be glad you came. And so 
will we. See you in June. 

getty B. West, Publicity Chairman 
LOOKING AHEAD 

A. S. M. T. must look ahead especially to desirable locations 
for the Annual Conventions. We realize that most States would 
be happy to act as hosts to this group but there are other angles 
to consider. For instance the convenience of our exhibitors. Since 
freight rates have increased we must be doubly cautious to put 
our exhibitors first on the list for consideration. 

The most popular sites for conventions from the exhibitors’ 
point of view are as follows: New York City or Atlanta, Ga., 
Chicago, IIl., St. Louis, Mo., New Orleans, La., Philadelphia, Pa., 
Albuquerque, N. Mex., and of course they are looking forward 
to Houston, Texas, next year. 

As the invitations stand now: 


Houston, Texas ....1950 


group and extend your invitation at the meeting in Roanoke, Va. 

In selecting space for exhibits and meetings, be sure that 
housing space for approximately 500 or more is available, that 
there are accommodations for the Sisters, that the seating capac 
ity is ample either in space for simultaneous sessions and/or for 
general assembly, that the floor space for exhibitors will furnish 
50 to 60 standard size booths, convenience for transportation. 

C. M. KORTEUM, MT (ASCP) 
VACANCIES IN MEDICAL SERVICE CORPS 

The Army Medical Service Corps still has a number of vacan- 
cies in the grades of 2nd and Ist lieutenants in the following 
specialties: bacteriology, biochemistry, parasitology, serology, 
entomology, nutrition, toxicology, industrial hygiene, industrial 
hygiene engineer, optometry, psychiatric social worker, clinical 
psychology and sanitary engineer, under the provisions of De 
partment of Army Circular 210 dated July 14, 1948. 


This is not looking ahead too far? Talk it over with your State 
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Although most of the provisions of Circular 210 were sus- 
pended as of February 15, 1949, pending completion by the de- 
partment of the Army of a study of remaining requirements, 
applications for reserve commissions in most grades are still 
being accepted by the Medical, Dental, Veterinary, Nurse, and 
Women’s Medical Specialist Corps as well as by the Medical 
Service Corps for appointment in the grades of 2nd and Ist 
lieutenants. 

EDUCATIONAL FUND 

More specific instructions have been issued by the Board of 
Registry in regard to the use of the Educational Fund. At the 
last meeting of the Board, it was stated that the fund was to be 
granted solely for seminars—that is, courses or meetings organ- 
ized independent of the state conventions. 

It is the desire of the Committee to draw the attention of the 
State organizations to the fact that the Educational Fund this 
year was not designed to support state societies in their state 
meetings, nor was it to be used in defraying expenses for mailing 
invitations, printing programs or getting speakers for the state 
meetings. 

It is hoped that groups of Medical Technologists will avail 
themselves of this help in organizing special educational pro- 
grams. 

EDUCATION COMMITTEE REPORT 
The Education Committee is happy to announce 
the winner of the 
Hillkowitz Memorial Contest 
MR. JOHN A. MOOTY, M.T. (A.S.C.P) 
Veterans Administration Center, Wood, Wisconsin 
The title of his paper is 
“The Effect of the Age of Serum Samples and of 
Alimentary Lipemia” 


HEPATOGRAM 
Listed below are some additional hepatic function tests: 
1. Glucose tolerance test. 
Levulose tolerance test. 
Lactic acid tolerance test. 
Epinephine hyperglycemia test. 
Blood amino acid levels. 
6. Rose-Bengal test. 
We will gladly furnish technic upon request. 
REFRESHER COURSES 
A refresher course for technologists in abnormal hematology 
will be given under the auspices of the Cook County Graduate 
School of Medicine sometime next fall. Communicate directly 
with the registrar of the Cook County Graduate School of Medi- 
cine, 427 South Honore Street, Chicago, Illinois. 


why 
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A course in hematology will be given at Thorndike Memorial 
Laboratory from June 6 through June 17, 1949. This same course 
will be repeated during the two weeks of June 20 through July 
1, 1949. These courses are designed to ofter advanced work in 
hematology to technologists, physicians, and pathologists who 
are familiar with usual clinical laboratory methods. Physicians 
or pathologists are advised to register in the second course from 
June 20 to July 1. 

The work includes a comprehensive study of normal and path- 
ological blood in adults and in children. Special consideration is 
given to the blood picture in anemias, leukemias, infections and 
hemorrhagic conditions. Laboratory procedures of value in the 
study of these conditions are discussed and demonstrated. These 
methods include the determination of the volume, diameter, resist 
ance, and sedimentation of the red cells; hemoglobin determina- 
tion ; a study of malarial parasites; differential study of the white 
cells; blood platelet counts, coagulation time and prothrombin 
time; and blood-grouping technique. 

Lectures will be given on the clinical aspects of blood disorders 
by Dr. William B. Castle, Dr. Thomas Hale Ham, Dr. Charles 
S. Davidson, and others. 

The tuition fee is seventy-five dollars, payable to Geneva A. 
Daland. Early registration is essential to obtain a reservation, 
since the number that can be accommodated is limited. A regis- 
tration fee of five dollars is required by May 1, 1949. 

SR. M. ANTONIA, Chairman Education Committee, 
Georgetown Hospital, Washington, D. C. 


CONSTITUTION AND BY-LAWS COMMITTEE 

The Constitution and By-Laws Committee presents the fol- 
lowing composite of the comments received regarding the pro- 
posed amendments as published in the March journal: 

FOR ACCEPTING THE AMENDMENT ON MEMBER- 
SHIP: (1) By accepting laboratory assistants as Associate or 
Affiliate members, the A.S.M.T. is accepting its responsibility as 
a representative organization of medical technologists. It is thus 
avoiding the error of turning these people away and possibly 
forcing them into membership in a quasi-professional group. 
(2) Under the guidance of the A.S.M.T. these people may be 
encouraged to study further and to become fully qualified mem- 
bers of the profession of medical technology. (3) Numerical 
strength of A.S.M.T. would be increased by the addition of an 
associate membership. 

AGAINST: (1) A.S.M.T. has always accepted the minimum 
A.S.C.P. Registry requirements (of education and training) as 
the very MINIMUM for membership. At the same time A.S.M.T. 
has encouraged higher standards. This lowering standards, even 
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for a non-participating class of membership does not seem wise. 
(2) Professional recognition of A.S.M.T. members will not be 
encouraged if we accept a lower standard for some classes of 
members. (3) A.S.M.T.’s strength will lie in additional Active 
Registered MT (ASCP) members, not merely additional num- 
bers. (4) Would an Associate membership benefit A.S.M.T. as 
this group would participate only by paying dues and attending 
meetings ? 

FOR ACCEPTING THE CODE OF ETHICS: Since the 
A.S.M.T. is a professional organization aiming to keep the ideals 
and standards of Medical Technology at a high level, both pro- 
fessionally and educationaliy, it is necessary that a Code of 
Ethics be established, by which the highest principles of the pro- 
fession may be practised. It should be the foundation upon which 
moral right and justice between doctor, technologist, and patient 
may be established. Since Registered Medical Technologists are 
already bound to a Code of Ethics defined by the Registry of 
Medical Technologists, it seems right and proper to adopt the 
same code for this Society. 

AGAINST ACCEPTING THE CODE OF ETHICS: Before 
the A.S.M.T. accepts the Registry’s Code as its own, certain 
clauses should be clarified. For example, the section stating, “| 
will not accept work outside the practice of my employer,” places 
the Registered Medical Technologist in the position where he 
has either to refuse to perform the duties for which he is best 
qualified (frequently the physician who has only occasional need 
for the services of a medical technologist is thus forced to turn 
to an unscrupulous or an unqualified person). This section should 
be written to allow the limits of outside work to be at the discre- 
tion of the laboratory director. This section as it is written now 
merely encourages the establishment of laboratories by non-reg- 
istered laboratory workers who are not bound by any Code of 
Ethics. 

TRAINING OF LABORATORY ASSISTANTS* 

PLEASE NOTE: The following is from a communication sent 
in by Sister Mary James, Santa Rosa Hospital, San Antonio, 
Texas, from the American Medical Association. 

From correspondence that has come to our office and to the 
Registry of Medical Technologists of the American Society of 
Clinical Pathologists, there is apparently some misunderstanding 
concerning the scope or type of training that may be offered in 
schools of medical technology approved by the American Med- 
ical Association. 

Chiefly, the question is whether an approved school with the 
regular training program may offer additional courses for junior 
grade medical technologists or laboratory aides. 

To help clarify this point let me say that the present standards 
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of the Council governing the approval of laboratory schools 
specify that the course of training should be of at least 12 months 
duration and that candidates for admission should have com 
pleted two years of college work or, in the case of graduate nurse 
applicants, one year of college training. It follows, therefore, that 
schools which accept students with lower qualifications or offer 
courses of less than 12 months duration, would not be eligible 
for approval under the existing standards. 

While there is considerable shortage of laboratory workers at 
the present time, it is apparent that with the continued advance- 
ment of medical science and practice the future needs in relation 
to technical personnel will concern mainly the production of well 
qualified medical technologists. 

I can asure you that our office, in collaboration with the Board 
of Registry of the American Society of Clinical Pathologists, will 
assist in every way possible in the expansion of existing pro- 
grams and in the development of new schools so that additional 
well qualified technical personnel may be prepared for future 
service in this field. 

Sincerely yours, 

F. H. ARESTAD, M.D., 

\ssociate Secretary, 

American Medical Association, Council 
on Medical Education and Hospitals 


* From a recent Texas S.M.T. “Newsletter.” 
MISCELLANEOUS ANNOUNCEMENTS 
The Executive Office, Medical Center Bldg., Lafayette, Lou 
isiana, finds the “back copy” file of the AMERICAN JOURNAL 01 
MeEpDIcAL TECHNOLOGY short in the following issues: 


January January . March . ...-1940 
1935 March January 1943 
November 1937 March . 1943 
September ..... 1935 March ... .. .1938 July . ae 1943 
November ..... 1935 September .1938 January eT 
January .......1936 November . .1938 March ... ...1944 
errr ....1936 March ... . 1939 September .. 1945 
September .....1936 January ....- 1940 ee 1947 


If you care to dispose of any of these numbers, please notify 
the Executive Office. One dollar per copy will be paid for 
wanted numbers. 


All organizations incorporated in their respective states should 
apply for exemption from tax collection. They should apply for 
Exemption Form No. 1023. They will then be sent a form to be 
filled in regarding the activities of the society, as all corporations 
are listed with the office of the Collector of Internal Revenue. 


4 
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ALPHA MU TAU FRATERNITY will hold its annual meet- 
ing, June 19, 1949, at 2:00 P.M., Hotel Roanoke, Roanoke, Va. 


Applications for the positions of EDITOR-IN-CHIEF of the 
AMERICAN JOURNAL OF MepicaL TECHNOLOGY and/or EXECU- 
TIVE SECRETARY of the American Society of Medical Tech- 
nologists (full time) will be considered at the annual convention 
in Roanoke, Va., in June. Applications for each position or for 
the combination of the two places will be accepted at this time 
by the Chairman of the Board of Directors, Miss Rachel Leh- 
man, MT (ASCP), 3939 North Capitol, Indianapolis, Indiana. 


An exhibit, “The Training of the Registered Medical Tech- 
nologist in Michigan,” will be shown at the April meeting of the 
Michigan Pathological Society. In addition, Miss Mary C. Weth- 
ington will speak on the subject of the “Registered Technologist 
and the Non-Registered Technician.” 


The annual “refresher” course, which will include Medical 
Mycology, Principles of Photometric Chemistry, and Recent Ad- 
vances in Hematology, will be held at Michigan State College, 
in Lansing, June 6-10, 1949. 


The University of Georgia School of Medicine is offering 
courses in Medical Illustration. These courses are designed to 
equip illustrators of all types of scientific illustration, and will 
be open to a limited number of applicants each year. Special 
courses are offered to medical illustrators who desire to take 
advanced work in a particular branch. There is also a regular 
four year course for beginners. Application for admission may 
be addresed to the Registrar, The University of Georgia School 
of Medicine, Augusta, Georgia. 


The installation of the Kappa Chapter of Alpha Delta Theta 
Technology Sorority was held on April 2, 1949, at the University 
of Wyoming. Sixteen new members were admitted at an im- 
pressive installation presided over by Miss Ruth Ann Feaster, 
National President of the sorority. A luncheon was held after the 
ceremonies with Dr. S. Zuekerman, State Pathologist, and head 
of the medical technology training program in Cheyenne, as 
guest speaker. Representatives of the pre-medical group also 
made short talks. 


Miss Ruth Feucht, Coordinator of Vocational Guidance and 
Recruitment, states that there have been requests for movies 
showing the activities of medical technologists. She suggests 
that as the cost of such a project by professionals would be pro- 
hibitive, there might be some of our state or local organizations 
which would be interested in taking this as a special project. 
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Perhaps several state groups could combine their efforts in such 
a project. Several movies of this type could well be used to show 
to high school and college groups in science classes and career 
day programs over the country. 

There will also be an exhibit in Roanoke of publicity materials 
used during the past year. Any newspaper clippings on publicity, 
recruitment, or vocational guidance which will be helpful to 
other organizations will be acceptable. Please report your activi- 
ties to Miss Feucht and let her know what material you have 
available. Miss Ruth Feucht, 1142 E. 55th St., Chicago, Illinois. 


NOTES FROM THE STATE SOCIETIES 

The ALABAMA 5S.M.T. Annual Convention, May 7, 1949, 
Auditorium of the Medical College of Alabama, Birmingham. 
Program: Hematology Study Series (Prepared by the Education 
Committee of A.S.M.T.). Among the papers presented is that on 
“The Erythrocytes and Dyscrasias of the Erythrocytic Series,” 
by Mary Frances James, MT (ASCP), Department of Bacteriol 
ogy and Clinical Pathology, Medical College of Alabama. 

The ARKANSAS S.M.T. Annual Convention, April 2, 1949, in 
Little Rock. Among the medical technologists presenting mate 
rial for the program were Mrs. Haynes Jackson, MT (ASCP), 
Instructor in School of Medical Technology, University of Ar- 
kansas, School of Medicine, “Demonstration in Rh-antibodies,” 
George R. Cannefax, MT (ASCP), “A Stable Standard Serum 
for Standardizing the Sensitivity of Tests Used in the Diagnosis 
and Control of Syphilis,” and Amelia Metrailer, MT (ASCP), 
“Exhibit of Papanicolaou Staining.” Officers elected were: 

President: Doris Thompson, University Hospital, Little Rock 
President-elect: Betty Rice, P: O. Box 2371, Little Rock. 
Vice-President: Sara Munn, 1224 Barber, Little Rock. 

Secretary: Sr. M. James Poirot, St. Bernard’s Hospital, Jonesboro 
Treasurer: Mrs. Naomi Meek, 719 North 34th, Fort Smith 
Membership Chairman: Bernice Franklin, 731 Donaghly, Little Rock 

The CALIFORNIA S.M.T., Annual Convention, April 30, 
1949, at Wadsworth General Hospital and Globe Room, Hotel 
Miramar, Santa Monica. 

The COLORADO S.M.T., Annual Convention, May 29, 1949, 
Broadmoor Hotel, Colorado Springs. Members of the C.S.M.T. 
and from neighboring states will charter a bus for a combination 
vacation and convention trip to Roanoke in June. For informa- 
tion, write to Allyne Lawless, MT (ASCP), 3420 W. 30th Ave., 
Denver. Membership Chairman: K. Philippine Dixon, 2233 Al 
bion St., Denver. 

The DELAWARE S.M.T. Annual Seminar, May 21, 1949, at 
Nurses’ Auditorium, Memorial Hospital, Wilmington. The pro- 
gram will include papers on biochemistry by such noted research 
men as Dr. William G. Batt, Director of the Microchemical Di- 
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vision, Biochemical Research Foundation, Newark, N. J., Dr. 
Philip Levine, Director of Ortho Research Foundation, Raritan, 
N. J., Dr. Morton S. Bryer, Department of Preventive Medicine, 
the Johns Hopkins University, Baltimore, Md. 

The GEORGIA S.M.T. Annual Convention May 12, 13, and 
14, 1949, at the Hotel DeSoto, Savannah. The program is made 
up from the suggestions made by the members in regard to their 
needs in the way of “refresher” courses. This material, together 
with the entertainment program will help to point out the value 
of membership in state and national organizations. 

The ILLINOIS M.T. Association will be hosts on May 2 and 
3, 1949, at the Palmer House, Chicago, to the WISCONSIN, 
INDIANA, and MICHIGAN §5.M.T. Rachel Lehman, MT 
(ASCP), president of A.S.M.T., will speak on the “Personnel 
Factor in Hospital Laboratories,” and a highlight on the program 
will be a Forum with the panel composed of Dr. Lall G. Mont- 
gomery, Chairman Board of Registry of MTs (ASCP), Dr. S. E. 
Gould, editor, AMERICAN JOURNAL OF CLINICAL PATH- 
OLOGY, Mr. Ernest I. Erickson, superintendent, Augustana 
Hospital, Chicago, Mr. Robert E. Neff, superintendent, Method- 
ist Hospital, Indianapolis, Mary Catherine Wethington, MT 
(ASCP), president of the MICHIGAN §.M.T., and Grace Bal- 
lard, MT (ASCP), president of the WISCONSIN Association 
of MT. Coordinators will be Dorothy Freedman, MT (ASCP), 
Mt. Sinai Hospital, Chicago, and Robert F. Brown, M.D., Medi- 
cal Director and Assistant Administrator, St. Luke’s Hospital. 

The INDIANA S.M.T. Annual Convention, April 7, 1949, In- 
dianapolis, at the Indianapolis General Hospital and the Indiana 
University Medical Center. The highlight of the session was a 
lecture by Dr. Matthew Block of the Argonne National Labora- 
tory and Department of Medicine, University of Chicago, on 
“Treatment of Diseases of the Blood-Forming Organs by the 
Use of Radioactive Isotopes.” Officers elected were: 

President: Gladys Bainaka, 1158 North Holmes St., Indianapolis. 
Vice President: Ruth A. Morgan, 1859 North Talbot, Indianapolis. 
Secretary: Constance Padden, 3630 North Meridian St., Indianapolis. 
Treasurer: Willis M. Overton, 1334 Ringgold Ave., Indianapolis. 

The KANSAS S.M.T. Annual Convention, April 9 and 10, 
1949, at the Hotel Kansan, Topeka. The banquet speaker, Dr. 
Franklin D. Murphy, Dean of the School of Medicine, University 
of Kansas, spoke of the possibility of post graduate short courses 
in medical technology. Mrs. Lucille Wallace, MT (ASCP), was 
the guest speaker at the breakfast on Sunday morning. Rose 
Matthaei, MT (ASCP), editor of the A.J.M.T., was also present. 
The following officers were elected: 

President: Mrs. Marjorie Kaufman, 230 No. Glenn, Wichita. 
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President-elect: Eileen Ebel, 641 So. Kansas, Wichita. 
Secretary: Mildred King, 1645 Park Place, Wichita. 
Treasurer: Margaret June Latimer, McPherson. 
Board Members: Dr. M. Anthony, Mercy Hospital, Parsons 
Ruby Dounum, 408 So. Water, Wichita. 
Delores Maus, 321 Castor, Salina. 
Mrs. Allie Wilson, 222 E. 9th, Horton. 
Ada Gregory, 504 So. Denver, El Dorado. 

The LOUISIANA State S.M.T. will have a Seminar in con- 
junction with their convention at Loyola University, New Or- 
leans, on June 1, 2, 3, and 4, 1949. Invitations are extended to all 
registered medical technologists in Louisiana, Mississippi, Ala- 
bama, Texas, and Florida. 

Program: 
JUNE 1 
12:30 P.M.—Registration. 
2:00 P.M.—‘Liver Function Tests in Practice,” J]. R. Snaveley, 
M.D., New Orleans, La. 
JUNE 2 
9:00 A.M.—‘‘The Technical Aspect of the Rh Factor,” Section J, 
Julius Davenport, M.D., New Orleans. 
2:00 P.M.—‘‘Laboratory Diagnosis of Intestinal Parasites with 
Special Emphasis on Amebiasis,” Marion Brooks, 
Sc.D., Atlanta, Georgia. 
JUNE 3 
9:00 A.M.—*The Technical Aspect of the Kh Factor, Section II, 
Julius Davenport, M.D. 
1:30 P.M.—Business Meeting—Louisiana State S.M.T. 
Entertainment for out of state visitors. 
:30 P.M.—Banquet. 
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JUNE 4 
9:00 A.M.—‘Laboratory Diagnosis of Brucella Infections,” 
Marion W. Hood, Ph.D., Sc.D., New Orleans. 
10:30 A.M.—‘‘V.D.-R.L.-Serology,” Lucille Godelfer, B.A., MT 
(ASCP). 

The MICHIGAN S.M.T. Annual Convention, May 21, 1949, 
Civic Theater, Kalamazoo. Dorothy L. DeZelia, Eloise, and 
Dorothy Hitchcock, Lansing, are the medical technologists who 
will be featured on the program. 

The MINNESOTA S.M.T. Annual Convention, May 26, 27, 
and 28, 1949, at the Nicollet Hotel, Minneapolis. Mrs. Eileen 
Smith, MT (ASCP), Minneapolis, is the General Convention 
Chairman. A bacteriology conference will be held with the Mich- 
igan Department of Health on May 27. 

The MISSOURI S.M.T. will hold their semi-annual meeting 
on May 15, 1949, at Barnes Hospital, St. Louis. Betty Brockland, 
MT (ASCP), Firmen Desloge Hospital, St. Louis, will give a 
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paper on the “Preparation and Use of the Rh Hapten,” and 
Esther Reed, MT (ASCP), Duncan Laboratories, Ottumwa, 
Iowa, will have as her subject, “Comparative Studies of Blood 
Urea and Non-Protein Nitrogen.” The fall meeting was held at 
General Hospital, Kansas City, on October 24, 1948, with 75 
members and guests present. 

The NEW JERSEY S.M.T. will hold its annual business meet- 
ing on May 11, 1949, at St. Michael’s Hospital, Newark. The 
present officers of the society are: 

President: Phyllis Stanley, 19 West State Street, Trenton. 
Vice President: Marjorie Edsten, Essex County Isolation Hospital, 
Belleville. 
Secretary: Jesse K. Thatcher, 11 Mechanic St., Somerville. 
Treasurer: Elizabeth M. Kauderer, Municipal Hospital, Camden. 
soard Members: Eleanor Coulter, Greystone Park 
Sam Feder, New Lisbon 
Julia Goeller, Irvington 

The NEW MEXICO S.M.T. Annual Convention, St. Joseph’s 
Hospital, Albuquerque, on April 23 and 24, 1949. 

The NEW YORK STATE S.M.T. Annual Convention May 
21 and 22, 1949, at the Hotel Statler, New York City. The medical 
technologists from Connecticut, New Jersey, New York, and 
Pennsylvania have been invited to attend the scientific sessions. 
The Metropolitan New York Society of M.T.s is the host or- 
ganization. 

The NORTH CAROLINA S.M.T. Annual Convention, Chapel 
Hill, May 14 and 15, 1949. Dr. W. R. Berryhill, Dean of the Med- 
ical School, University of North Carolina, will speak at the ban- 
quet. The scientific program will be held on May 14 in the af- 
ternoon. 

The OHIO S.M.T. spring meeting was held in Columbus, on 
March 25, 1949. Officers for the coming year are as follows: 

President: Mrs. Berttina Orsborn, Old Trailer Ct., 3737 East Main St., 
Columbus. 

President-elect: Charlotte Thumm, 3323 Denison Ave., Cleveland 9. 

Recording Secretary: Sister Jean Claire (Kenny), Good Samaritan 
Hospital, Cincinnati. 

Board Member: Sister Eugene Marie (Carpe), Good Samaritan Hos- 
pital, Cincinnati 

Executive Secretary: Mrs. Ruth Ulam Clark. 

The OKLAHOMA S.M.T. annual spring meeting, April 2 and 
3, 1949, at the Biltmore Hotel, Oklahoma City. Dr. M. M. Har- 
graves, Hematology Staff, Mayo Clinic, Rochester, Minn., was 
the featured speaker. The following officers were elected for the 
coming year: 

President: Margaret Haraway, Osler Bldg., Oklahoma City. 
President-elect: Marie Wilson, Springer Clinic, Tulsa. 
Secretary: Mrs. Helen Jones, 1115 Medical Arts Bldg., Oklahoma City 
Treasurer: Anne Adwan, 1115 Medical Arts Bldg., Oklahoma City. 
Board of Directors: Sr. M. Charlotte Rohr, Enid. 

Elizabeth Parks, 413 N.W. 12th St., Oklahoma City. 
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The PENNSYLVANIA S.M.T. and L.T. Annual Convention 
and Seminar, April 23, 1949, 301 South 21st St., Philadelphia 3. 
A panel discussion on “Diagnostic Medical Bacteriology,” by 
Eleanor Stackhous, MT (ASCP), Abingdon, as Moderator, Mrs. 
Kathryn F. Dean, MT (ASCP), Bacteriologist, U. S. Marine 
Hospital, Baltimore, and Mr. Elvyn Scott, MT (ASCP), Bacteri- 
ologist, Delaware Hospital, Wilmington, was led by Dr. Morton 
Klein, Jefferson Medical College. 

The SOUTH DAKOTA S.M.T. Annual Convention, March 
26, 1949, in Aberdeen. Officers for the coming year are as follows: 
President: Sr. M. Mauritia Schuermann, Sacred Heart Hospital, 

Yankton. 
Vice President: Arthur R. Lundquist, Box 96, Webster. 
Secretary-Treasurer: Sophia A. Rados, State Sanitorium, Sanator. 

The TEXAS S.M.T. Annual Convention, April 15 and 16, 1949, 
Hotel Blackstone, Fort Worth. The program was featured by 
papers by L. B. Soucy, MT (ASCP), Plainview, on “The Use 
of Ordinary Toads and Frogs for Pregnancy Tests,” and Louise 
Stinson, MT (ASCP), on “Mechanism of Liver Function and 
Metabolism.” The following will take office on July 1, for the 
new fiscal year: 

President: Mrs. Phyllis Shaw, San Antonio 
President-elect: Dorothy Patras, Harris Memorial Hospital, Fort 
Worth. 
Ist Vice President: Elsie Urbantke, 1700 Palma Plaza, Austin 
2nd Vice President: Elise Cox, Hendrick Memorial Hospital, Abilene 
Secretary: Mrs. Neenah Lang, Austin. 
Treasurer: Ruth Guy, Buchanan Blood and Plasma Center, Dallas. 
Board of Directors: Mrs. Olive Pohlen, Waco. 
Mrs. Florence Strang, Dow Hospital, Freeport. 
Jean Stubbins, John Sealy Hospital, Galveston 
Betty McGrew, 2001-A Whitis, Austin. 
Faith Wayne, Dallas. 
Mildred Peel, Houston. 
Lucile Harris, Abilene. 

The WEST VIRGINIA S.M.T. Annual Convention April 30, 
May 1, 1949, St. Francis Hospital, Charleston. 

MONTANA S.M.T. officers for 1949-50: 

President: Sister Barbara Clare (Hageman), St. Patrick’s Hospital, 
Missoula. 

Vice President: Miss Eloise Patten, 734 So. 2nd St., Missoula 

Secretary-Treasurer: Miss Grace McConnell, 602 East Kent, Missoula 

On April 14, 1949, the VERMONT Society of Medical Tech- 

nologists was organized. The following officers were elected: 
President: Miss Ina Maxson, M.T. (ASCP). 
Vice President: Sister Parenteau, M.T. (ASCP). 
Secretary: Miss Mary Breen, M.T. (ASCP). 
Treasurer: Mrs. Phyllis Meurlin, M.T. (ASCP). 

ALL DELEGATES ARE REQUESTED TO BRING THE 
MARCH NUMBER OF THE AMERICAN JOURNAL OF 
MEDICAL TECHNOLOGY TO THE ANNUAL CONVEN- 
TION IN ROANOKE, JUNE 20 THROUGH 23, 1949. 
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TO TRAVEL BY RAIL TO ROANOKE 
More scheduies as provided by the Norfolk and Western Railway Co. 


NEW YORK, N.Y., TO ROANOKE, VA. 


Via the Shenandoah Valley Route 


Lv. New York, N.Y., Via PRR No. 67 7:15 P.M 
Ar, Hagerstown, Md Via PRR No. 645.. 1:55 A.M. 
Lv. Hagerstown, Md., Via N@W No. 1 AL 
Ar. Roanoke, Va . 9:30 A.M 


Through Sleepers New York to Roanoke. 
One 10-Roomette, 6-Double Bedroom type car and one 10-Section, 1-Compartment, 
1-Drawing Room. Dining Car available for breakfast 


MEMPHIS, TENN., TO ROANOKE, VA. 


Via Route of “The Tennessean" 


Lv. Memphis, Tenn, Via Sou. No. 46..7:40 P.M Sou. No. 36-18 .8:00 A.M 
Ar. Bristol, Va ; 10:40 A.M Sou, No. 18... 2:10 A.M. 
Lv. Bristol, Va Via N&@&W No, 46 10:50 A.M N&w No. 18......2:20 A.M. 


to 


Ar, Roanoke, Va -5:47 A.M. 
Southern No. 46—‘‘The Tennessean'’—Through Pullman Cars Memphis to Roanoke 
(10-Section, 3-Double Bedroom, also one 12-Section, 1-Drawing Room type car. 


Tavern car observation with Radio, Dining Car serving meals en route. 


Southern No, 36-18—‘“The Birmingham Special”"—through sleeper Memphis to 
Roanoke (8-Section Restaurant. Car, also Dining Car and Coaches). 
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OPPORTUNITIES 


Chemist: Master’s degree in chemistry desirable; includes three pathologists, four Ph.D’s; 
laboratories of 200-bed hospital; American ing salaries $3600. MT5-12 
Board pathologist in charge; college town near Research assistant in bacteriology; work 
Chicago; $4200. MT5-1 marily research dealing with trypanosomes 

Several Laboratory Technicians for positions of spirochetes from bacteriological, sero} 
varying responsibility; minimum, B. 8S. degree immunochemical and chemotherapical 
required; one of the country’s leading private of view; university school of medicine; 
practice clinics having teaching affiliations; in- MT5-21 
experienced candidates start at $215; experi- Several Technicians for divisions of hemateh 
enced candidates or those with advanced de- bacteriology, parasitology and blood bank; 
grees, $265-$350. MT5-2 of the leading private practice clinics; 

Technician qualified in X-ray and laboratory men on staff hold important faculty 
work; recently established group clinic; one of ments in university medical school; 
larger towns of Alaska; salary dependent upon for obtaining excellent experience; 
qualifications. MT5-4 medical center. MT5-9 

Hematological Technician to assist hematologist 
with bone marrow aspirations; duties include 
routine blood counts, prothrombin times, red 
blood cell fragility s pediatric department, 
university hospital 

Chemistry Technician; preferably one qualified in . 
bacteriology and, also, with Master's degree; production experience to head develop 
man or woman: hospital laboratories; $3600 researé h section; biological manufacturing « 
Chicago area. MT5-6 pany; East. MT5-14 

Research Associate; doctor's degree in chemistry Chemist interested in enzymes and with 
or bacteriology desirable; duties involve cul- background in protein chemistry, to 
tural, immunological and chemotherapeutic associated with research group; straight 
studies on Chagas’ and Weil's diseases; univer- search, department of medicine 
sity medical school; $3600; West. MT5-7 medical school; Middle West. MT5-16 

Laboratory Technician qualified in all laboratory Instructor, radiographic technique: uniy 
procedures, to take charge of laboratory, group graduate with science major; teaching, 
clinic operating own hospital; small town, search experience; department, radiology, 
California; $3600. MT5-8 versity medical school; $4800. MT5-17 

Chief laboratory technician and, also, tissue X-ray and laboratory technician; routine 
technician, to ¢ 7 pathologist having two ical procedures and simple X-ray, st 
hospital laboratories under his direction; college health department, liberal arts college; 
town, 50,000; Middle West. MT5-10 Coast; $2680-$3480. MT5-19 h 

Tissue technician and, also, bacteriologist, prefer- Several medical technologists for new hos 
ably with Master’s degree and minimum two in Alaska; $3600 maintenance available a: 
years’ experience; large teaching hospital; monthly; traveling expenses from 
laboratory staff of 35, professional personnel MT5-15 


Laboratory technician, particularly 
in chemistry and hematology: duties consist 
assisting pathologist, diplomate, in Pl 
practice; New York City. MT5-11 
Virologist or bacteriologist, Ph.D., preferably 


(In requesting information concerning these appointments, we shall appreciate your mentioning 
key numbers.) 


M. BURNEICE LARSON 


32nd Floor, Palmolive Building Director, The Medical Bureau Chicago, Ulinois 


SELECTED OPPORTUNITIES 
(In requesting information please refer to key numbers.) 

Bacteriologist: Ph.D. preferred, consider masters, Laboratory Technician: Salary $3000 yearly. Fir 
five years hospital experience. Unusually attrac- student health service in large university @ 
tive opportunity; approved general hospital Pacific Coast Excellent working condition 
near Washington, D. C. Excellent petential unusual personnel policies (T758.) 
salary $6000. (T-42.) Laboratory Technician: Large approved tuber 

Blood Bank Supervisor: Registered technologist, culosis sanatorium with excellent opportunity & 
assume complete charge blood bank 300 bed ap- advancement. Salary $4000 or more. Midwestem 
proved hospital. Experience required. Attractive location. (T-154.) 
residential community eastern college town Laboratory Technician: For new, modern he 


(T-33.) 
Combination Laboratory and X-Ray Technician: registered or possess degree in medical tee 


Modern, active clinic-hospital attractively nology. Salary $3600 yearly to start. (TS7&) 
situated in southeastern capital. Must be regis- 
tered. $400 per month for well qualified person Laboratory Technician: New Mexico. Ninety De 
(T247.) approved general hospital in desirable town of 

Combination Laboratory and X-Ray Technician: ten thousand. Salary to $3600 plus mane 

Alaska. Active clinic in town of five thousand (T688.) 
with excellent transportation. $3600 yearly. Pharmacist: Registered; Female; Degree; bh 
Must be registered. (T739.) 2 F experience required. Splendid, modern 100 Bet 

Combination Laboratory and X-Ray Technician: general hospital recently constructed Bee 
Salary to $4200 yearly for well qualified indi- Houston, Texas. $3600 maintenance initially 
vidual experienced in both fields. Fifty bed (T-43.) 
approved general hospital. Southwest (7T151.) Senior Laboratory Te.‘mician: Student 

Combination Laboratory and X-Ray Technician: service, southwestern university. Routine tei 
Attractive opening in 140 bed general hospital niques in laboratory and X-ray only require 
northern California. Splendid location near ments; will teach other necessary procedure 
national parks adjacent to Oregon border $3000. (T758). 

(T236.) Supervisor for Chemistry Department: $4000. A® 

Director Public Health Laboratory Services: De- sume complete charge chemistry departmell 
gree in public health required. Civil service 300 bed approved hospital. University towe 
rating. $4800 yearly. Attractively located in East Coast. Requirements, degree and & 
middle east university town (T744.) perience, (T106.) 

Histology Technician: Medical technologist well X-Ray Technician: Well trained; experienced 
qualified all tissue techniques and histological Responsible appointment; full charge well 
procedures; large approved general hospital; staffed department; 300 bed approved teach 
eastern university town. $3000; maintenance ing hospital. Resort area; southeast. $36 
available. (T-28.) (T-201.) 

(We have many other excellent opportunities—please write for complete list—strictly confidential} 


WOODWARD MEDICAL PERSONNEL BUREAU 
ESTABLISHED 1896 
185 N. Wabash Ave. ANN WOODWARD, Director Chicago 1, i 
Please Mention Publication When Writing Advertisers 
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